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ABSTRACT 

This  curriculum  guide,  one  of  a  series  of  five 
publications,  provides  an  introduction  to  technology  systems,  as  well 
as  a  survey  of  the  tools,  materials,  and  processes  used  by  these 
technology  systems.  The  materials  in  the  guide  give  students  an 
opportunity  to  see  the  similarities  between  the  various  technology 
systems.  Through  the  instruction  and  the  activities,  students  can 
become  aware  cf  how  the  different  systems  interrelate,  how  they 
influence  everyday  life,  and  how  they  combine  in  a  techn^^logical 
society.  The  19  units  of  the  guide,  arragned  \n  5  sections,  cover  the 
f 01 loving:  (1)  introduction  (to  technology  and  general  and  laboratory 
safety);  (2)  communication  Uesigninq,  producing,  and  evaluating 
messages);  (3)  construction  (designing,  planning,  building^  and 
finishing  structures);  (4)  manufacturing  (systems,  materials  and 
evaluation,  processes^  and  process  planning)?  and  (5)  energy,  power, 
and  transporaticn  (ener'yy/power  conversion  and  measurement,  power 
transmission,  power  control  and  storage,  and  transportation  systems). 
Each  instructional  unit  follows  a  standard  format  that  includes  some 
or  all  cf  these  basic  components:  performance  objectives,  suggested 
activities  for  teachers  and  students,  information  sheets,  assignment 
sheets,  job  sheets,  transparency  masters,  practical  tests,  written 
tests,  and  answers  to  the  assignment  sheets  and  tests •  All  unit 
components  focus  on  measurable  and  observable  learning  outcomes  and 
are  designed  for  use  m  more  than  one  lesson  or  class  period,  {KO 
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FOREWORD 


Expk  ing  Technology  Education  provides  an  introduction  to  the  technology  systems  as  well 
as  a  survey  of  the  tools,  materials,  and  processes  used  by  these  technology  systems.  This 
publication  gives  students  an  opportunity  to  see  the  similarities  between  the  various  technol- 
ogy systehis,  Througf  the  instruction  and  the  activities  students  will  become  aware  of  how 
the  different  systems  interrelate,  hov.'  they  Influence  our  lives  every  day.  and  how  they  com- 
bine to  make  our  technological  society. 

MAVCC^  Technology  Education  Series  consists  of  five  publications.  The  series  begins  with 
Exploring  Technology  Education,  <l^vel  I),  which  is  followed  by  four  Level  It  books  which  indi- 
vidually explore  the  technology  systems.  They  are  entitled  Exploring  Constnjction,  Exploring 
Communication,  Exploring  Manufacturing,  and  Exploring  Energy^  Power,  and  Transportation. 
This  booK  Exploring  Technology  Education,  provides  the  foundation  and  serves  as  a  building 
block  for  progressing  into  the  study  of  the  individual  technology  systems. 

Every  effort  has  been  made  to  make  this  publication  basic,  readable,  and  by  all  means,  usable. 
Three  vital  parts  of  Instruction  have  been  intentionally  omitted  from  the  publication:  motiva- 
tion, personalization,  and  localization.  These  areas  are  left  to  the  individual  instructors  and  the 
instmctors  should  capitalize  on  them.  Only  then  will  these  publications  really  become  a  vital 
part  of  the  teaching-learning  process. 

Bob  Patton,  Chairman  Greg  Pierce 

Board  of  Directors  Executive  Director 

Mid-America  Vocational  Mid-America  Vocational 

Curriculum  Consortium  Curriculum  Consortium 


USE  OF  THIS  PUBLICATION 


Instructional  Units 

Exploring  Technology  education  contains  nineteen  units  divided  into  five  sections.  Each 
instructional  unit  includes  some  or  aH  of  the  basic  components  of  a  unit  of  instruction;  per- 
formance objectives,  suggested  activities  for  teachers  and  students,  information  sheets, 
transparency  masters,  assignment  sheets,  job  sheets,  practical  tests,  written  tests,  and 
ansvy^ers  to  the  assignment  sheets  and  tests.  Units  are  planned  for  more  than  one  lesson  or 
cieiss  period  of  Instruction. 

Careful  study  of  each  instructional  unit  by  the  teacher  will  help  to  determine; 

A.  The  amount  of  materia!  that  can  be  covered  !n  each  class  period 

B.  The  skills  which  must  be  demonstr&?ed 

1.  Supplies  needed 

2.  Equipment  needed 

3.  Amount  of  practice  needed 

4.  Amount  of  class  time  needed  for  demonstrations 

C.  Suppiementary  materials  such  as  pamphlets  or  filmstrips  that  must  be  ordered 

D.  Resource  people  who  must  l>e  contacted 

Ob{ectives 

Each  unit  of  instruction  is  based  on  performance  objectives.  These  objectives  state  the 
goals  of  the  course,  thus  providing  a  sense  of  direction  and  acco.mplishment  for  the  student. 

Performance  objectives  are  stated  in  two  tor'ns:  unit  objectives,  stating  the  subject  matter 
to  be  covered  in  a  unit  of  instmction;  and  specific  objectives,  stating  the  student  performance 
necessary  to  reach  the  unit  objectiw. 

Since  the  objectives  of  the  unit  provide  direction  for  the  teaching-learning  process.  is 
important  fcr  the  teacher  and  students  to  h,  /e  a  common  understanding  of  the  intent  of  the 
objectives.  A  limited  number  of  performance  terms  have  been  used  in  the  objectives  for  this 
curriculum  to  assist  in  promoting  the  effe--tiveness  of  the  communication  among  all  individ- 
uals using  the  materials. 

Reading  of  the  objectives  by  the  student  should  be  followed  by  a  class  discussion  to 
answer  any  questions  concerning  performance  requirements  for  each  inslri.ctional  unit. 

Teachers  should  feel  free  to  add  objectives  which  will  fit  the  material  to  the  needs  of  the  stu- 
dents and  community.  When  teachers  add  objectives,  they  should  remember  to  supply  the 
needed  information,  assignment  and/or  job  sheets,  and  criterion  tests. 
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Suegested  Activities  for  the  Instructor 

Each  unit  of  instruction  has  a  suggested  activities  sheet  outlining  steps  to  follow  in  accom- 
plishing specific  objectives.  Duties  of  instructors  will  vary  accoiding  to  the  particular  unit; 
however,  for  loest  use  of  the  material  they  should  include  the  following:  provide  students  with 
objective  sheet,  information  sheet,  assignment  sheets,  and  job  sheets;  preview  filmstrlps, 
make  transparencies,  and  arrange  for  resource  materials  and  people;  discuss  unit  and  spe- 
cific objectives  and  information  sheet;  give  test.  Tfeachers  are  encouraged  to  use  any  addi- 
tional Instructional  activities  and  teaching  methods  to  aid  students  in  accomplishing  the 
objectives. 

Information  Sheets 

Information  sheets  provide  content  essential  for  meeting  the  cognitive  (knowledge)  objec- 
tives In  the  unit.  The  teacher  will  find  that  the  information  sheets  serve  as  an  excellent  guide 
for  presenting  the  background  knowledge  necessary  to  develop  the  skill  specified  In  the  unit 
objective. 

Students  should  read  the  information  sheets  before  the  information  is  discussed  in  class. 
Students  may  take  additional  notes  on  the  Information  sheets. 

Tran5i>arBncy  IMaste^ 

Transparency  mastens  provide  information  in  a  special  way.  The  students  may  see  as  well 
as  hear  the  material  tieing  presented,  thus  reinforcing  the  learning  process.  Transparencies 
may  present  new  information  or  they  may  reinforce  information  pnssented  in  the  information 
sheets.  They  are  particularly  effective  when  identification  is  necessary. 

Transpartjncies  should  be  made  and  placed  in  the  notebook  where  they  will  be  immediately 
availablt.  for  use.  Transparencies  direct  the  class^  attention  to  the  topic  of  d"^cussion-  They 
should  be  left  on  the  screen  only  when  topics  shown  are  under  discussion. 

Assignmmt  Sheets 

Assignment  sheets  give  direction  to  study  and  furnish  practice  for  paper  and  pencil  activi- 
ties ?o  develop  the  knowledge  which  is  a  necessary  prerequisite  to  skill  development.  These 
may  be  given  to  the  student  for  compieiion  in  class  or  used  for  homework  assignments. 
Answei  sheets  are  provided  which  may  be  used  by  the  student  and/or  teacher  for  checking 
student  progress. 

Job  Sheets 

Job  sheets  are  an  important  segment  of  each  unit.  The  instructor  should  be  able  to  demon- 
strate the  skills  outlined  in  the  job  sheets.  Procedures  outlined  in  the  job  sheets  give  dIrecUon 
to  the  skill  being  taught  and  allow  both  student  and  teacher  to  check  student  progress  toward 
the  accomplishment  of  the  skill.  Job  sheets  provide  a  ready  outline  for  students  to  follow  if 
they  have  missed  a  demonstration. 

Test  and  Evaluation 

Paper-pencil  and  performance  tests  have  t>een  constructed  to  measure  student  achieve- 
ment of  each  objective  listed  in  the  unit  of  instruction.  Individual  test  Items  may  be  p  Jllod  out 
and  used  as  a  short  test  to  Jetermlne  student  achievement  of  a  particular  objective.  This  kind 
of  testing  may  be  used  as  a  daily  quiz  and  will  help  the  teacher  spot  difficulties  being  encoun- 
tered by  students  in  their  efforts  to  accomplish  the  unit  objective.  Test  items  for  objectives 
added  by  the  teacher  should  be  constructed  and  added  to  the  test. 

Test  Answers 

t  answers  are  provided  for  each  unit.  These  may  t>e  used  by  the  teacher  and/or  student 
for  checking  student  achievement  of  the  objectives. 
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EXPLOBINO  TECHNOLOGY  EDUCATION 
INSTRUCTIONAL  ANALYSIS 

FRACTICAL  APPLICATION:  What  REUTED  INFORMATION:  What 

The  Student  Should  Be  Able  to  Do         The  Student  Should  Know 
^Psychomotor)  (Cognitive) 

SECTION  A:  '.NTRODUCTION 
UNIT  l  A:  INTROD'JCT'ON  TO  TECHNOLOGY 

1.  Terms  and  cieimftlons 

2.  Definition  of  the  four  systems  of  tech- 
nology 

3.  How  *he  four  systems  of  technology 
.elate 

4.  Histo»icat  changes  In  technology 

5.  Types  of  American  industries 

6.  Essentials  of  industry 

7.  Steps  in  problem-solving 

8.  Techniques  used  in  problem-solving 

Identify  examples  of  the  four  systems 
of  technology  in  your  communlly 

Solve  a  problem  as  art  individual 

Solve  a  problem  as  a  group 

Discuss  how  the  technology  systems 
relate 

UNIT  li-A:  GENERAL  AND  LABORATORY  SAFETY 

1.  Safety,  accident,  and  first  a'd 

2.  Safety  color  code 

3.  General  laboratory  rules 


PRACTICAL  APPLICATION:  What  RELATED  INFORMATION:  What 

The  Student  Should  Be  Able  to  Do         The  Student  Should  Know 
(Psychomotor)  {Cognitive) 


9.  Complete  the  safety  pledge 

10.  Survey  the  laboratory  and  identify  cor- 
rect safety  practices 

11.  Identify  safety  violations 

12.  Identify  proper  procedures  for  lifting 
and  using  ladders 

13.  Properly  lift  a  hea\7  object 


4.  Personal  safety  rules 

5.  fvlethods  used  to  maintain  a  clean  and 
orderly  laboratory 

6.  Classes  of  fire 

7.  Components  of  the  fire  triangle 

8.  Types  of  .'Ire  extinguishers 


SECTION  B:  COMMUNICATION 
UNIT  l-B:  INTRODUCTION  TO  COMMUNICATION 


1.  Terms  and  definitions 

2.  Definition  of  communication  technol- 
ogy 

3.  History  of  communication 

4.  Elements  of  communication 

5.  Steps  in  the  communication  process 

6.  Parts  of  the  communication  system 

7.  Types  of  communication 


xli 
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PRACTICAL  APPUCATtON:  What 
The  Student  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATiON:  What 
The  Student  Should  Know 
(Cognitive) 

8.  Impact  of  communication 

9.  Careers  m  visual  communication 

10.    Careers  in  audiovisual  communication 


1 1 .  Research  a  communication  device  and 
discuss  its  possible  effect  on  the 
future 

12.  Send  a  message  in  a  unique  manner 

13.  Establish  a  communication  organiza- 
tion to  produce  a  product  or  service 

14.  Research  a  communication  career 


UNIT  U  B:  DESIGNING  MESSAGES 


1 .  Terms  and  definitions 

2.  Steps  in  designing  a  message 

3.  Elements  of  design 

4.  Principles  of  design 

5.  Methods  of  designing  preliminary  mes- 
sages 


6.  Identify  elements  and  principles  of 
design 

7.  Improve  an  advertisement 

8.  Design  a  message 
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UNIT  ill  B:  PRODUCING  MESSAGES 


1.  Terms  and  definitions 

2.  Methods  o'  producing  visual  mes- 
sages 

3.  Means  of  transmitting  audio-audiovi- 
sual messages 
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PRACTICAL  APPLICATION:  What 
The  Student  Should  Be  Able  to  Do 
<Psychomotor) 


10.  Prepare  an  oral  presentation 

11.  Make  an  oral  presentation 

12.  Prepare  a  comprehensive  layout 

13.  Complete  a  graphic  design 

14.  Practice  reading  uniis  of  measure 

15.  Complete  a  three-view  orthoqraphic 
drawing 


RELATED  INFORMATION:  What 
The  Student  Shoutd  Knov»^ 
(Cognitive) 

4.  Emerging  communication  transmis- 
sion technologies 

5.  Basic  drafting  tools  and  equipment 

6.  Units  of  measure 

7.  Afphafc^t  of  lines 

8.  Orthographic  projection  views 

9.  Steps  in  developing  an  orthographic 
drawing 


UNIT  tV  B:  EVALUATING  MESSAGES 


1.  Areas  for  evaluating  a  presenter 

2.  Points  to  consider  when  evaluating  an 
orthographic  drawing 

3.  Areas  for  evaluating  an  organized  com- 
munication system 

4.  Steps  used  to  close  an  organization 


5*  Evaluate  the  communication  system 
6.     Close  the  organization 
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PRACTICAL  APPLfCATION:  What 
The  Student  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
The  Student  Should  Know 
(Cognitive) 


SECTION  C:  CONSTRUCTION 
UNIT  l-C:  INTRODUCTION  TO  CONSTRUCTION 


6.  Identify  the  major  types  of  construc- 
tion in  your  community 

7.  Research  a  construction  technology 
career 

8.  Complete  a  word  search  of  construc- 
tion careers 

9.  Sketch  a  floor  plan  of  a  house 

10.  List  construction  careers  involved  In 
building  a  house 

11.  Design  a  cardboard  model  house 


1.  Development  of  structures 

2.  Definition  of  construction  technology 

3.  How  construction  technology  affects 
society 

4.  Types  of  construction 

5.  Construction  technology  careers 
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UNIT  ll-a  DESIGNING  AND  PLANNING  A  STRUCTURE 


1.    Terms  and  definitions 


2.  Components  of  a  construction  system 
model 

3.  Steps  in  the  constructior*  process 

4.  Construction  materials  and  their  uses 

5.  Bridge  types 

6.  Units  for  measuring 

7-  Graduations  on  a  standard  rule 
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PRACTICAL  APPLICATION:  V/hat 
The  Student  Should  Be  Able  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
The  Student  Should  Know 
(Cognitive) 


8, 


Read  a  rule 


9, 


Design  a  truss  bridge 


10. 


Utilize  the  system  model  to  design  a 
construction  project 


11. 


Build  and  stress  test  a  model  truss 
bridge 


UNIT  m  C:  BUILDING  THE  STRUCTURE 


1 .  Terms  and  definitions 

2.  Factors  to  t>e  considered  in  clearing  a 
construction  site 

3.  Methods  used  to  clear  a  site 

4.  General  safety  rules  for  using 
earthmoving  equipment 

5.  Terms  and  definitions  reiated  to  con- 
crete 

6.  Concrete  ingredients  and  their  ratios 
used  in  mixing 

7.  Tools  and  equipment  used  in  concrete 
work 

8.  Types  of  concrete  footings  and  founda- 
tions 

9.  Tools  and  equipment  used  in  general 
construction 

10.  Precautions  to  follow  in  the  care  of 
tools 

11.  Personal  safety  rule? 

1 2.  Rules  for  jat>oratory  safety  and  mainte- 
nance 

13-     Parts  of  a  f'oor  frame 
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PRACTICAL  APPLICATION:  What 
The  Student  Should  Be  Able  to  Do 
^Psychomotor) 


RELATED  INFORMATION:  What 
The  Student  Should  Know 
(Cognitive) 

14.  Parts  of  a  wall  frame 

15.  Parts  of  a  roof  frame 


16.  Prepare  a  site 

17.  Construct  forms  for  concrete 

18.  Perform  a  slump  test 

19.  Mix  and  finish  concrete 

20.  Build  a  stri  cture 


UNIT  IV  C:  FINISHING  THE  STRUCTURE 


1.  Terms  and  definitions 

2.  Types  of  energy  used  In  construction 

3.  Climate  control  processes 

4.  Types  of  solar  systems 

5.  Purposes  of  plumbing  systems 

6.  Uses  of  electrical  systems 

7.  Phases  of  finishing  a  project 


8.  Build  and  operate  a  passive  solar  col- 
lector 

9.  Finish  the  structure 


SECTION  D:  MANUFACTURING 
UNIT  I'D:  INTRODUCTION  TO  MANUFACTURING 


1.  Terms  and  definitions 

2.  Historical  perspect-ve  of  manufactur- 
ing 

3.  Definitions  o*  production,  manufactur- 
ir«g,  and  cunstruntion 
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PRACTICAL  APPLICATION:  What  RELATED  INFORMATION:  What 

The  Student  Should  Be  Able  to  Do         The  Student  Should  Know 
(Psychomotor)  (Cognitive) 


4.  Roles  of  transportation  and  communi- 
cation In  production 

5.  Components  of  a  manufacturing  sys- 
tem 

6.  Areas  ot  a  manufacturing  organization 

7.  Manufacturing  divisions  and  job  titles 

8.  Relationship  between  management 
and  organizational  structure 

9.  Types  of  organizational  s^'-otums 
10.  Purposes  of  general  safety  rules 

11.  Participate  In  a  mass  production 
assembly  operation 

12.  Identify  major  movements  that  contrit^ 
uted  to  the  Industrial  Revolution 

13.  Research  and  write  about  an  inventor 
or  invention  that  contributed  to  the 
Industrial  Revolution 

14.  Identify  and  gather  information  atjout 
two  businesses  in  your  community 

15.  Describe  societal  needs  that  the  manu- 
facturing industry  has  addressed  dur- 
ing the  last  two  centuries 

16.  Research  a  manufacturing  technology 
career 

17.  Demonstrate  group  problem  solving 
skills  during  simulation  activities  In  the 
laboratory 

18.  Identify  an  organizational  structure 
that  IS  appropriate  for  use  in  a  class- 
room manufacturing  activity 
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PRACTICAL  APPLICATION:  What  RELATED  INFORMATION:  What 

The  Student  Should  Be  Able  to  Do  The  Student  Should  Know 

(Psychomotor)  (Cognitive) 

UNIT  H  D:  MANUFACTURING  SYSTEMS 

1.  Terms  and  definitions 

2.  Types  of  manufacturing  systems 

3.  Characteristics  of  a  free  enterprise  sys- 
tem 

4.  Items  needed  by  a  manufacturing 
enterprise 

5.  Function  of  nnanagement 

6.  Forms  of  ownership  of  manufacturing 
enterprises 

7.  Characteristics  of  individual  proprietor- 
ships 

8.  Characteristics  of  general  partner- 
ships 

9.  Characteristics  of  corporations 

10.  Types  of  corporations 

11.  Importance  of  different  forms  of  own- 
ership in  the  United  States 

12.  Legal  requirements  that  affect  free 
enterprise  organizations 

13.  Characteristics  of  a  license  or  permit 

14.  Methods    of    obtaining  capital 
resources 

15.  Complete  a  blank  stock  certificate 

16.  Sketch  three  views  of  a  simple  object 

17.  Identify  a  product  that  can  be  manu- 
factured by  your  class 


ERIC 


XIX 


PRACTICAL  APPLICATION:  What 
The  Student  Should  Be  Abie  to  Do 
(Psychomotor) 


RELATED  INFORMATION:  What 
The  Student  Should  Know 
{Cognitive) 


UNIT  HI  D:  MANUFACTURING  MATERIALS  AND  EVALUATION 

1.  Common  manufacturing  materials 

2.  Major  types  of  woods 

3.  Characteristics  of  woods 

4.  Types  of  metals 

5.  Characteristics  of  various  types  of 
metals 

6.  Major  types  of  plastics 

7.  Properties  of  plastics 

8.  Types  of  earth  materials 

9.  Properties  of  earth  materials 

10.  Types  of  composites 

11.  General  properties  of  materials 

12.  Considerations  when  selecting  a  mate- 
rial 


13.  Test  various  properties  of  two  samples 
of  wood  and  record  the  results 

14.  Justify  the  selection  of  materials  for  a 
si.mple  product 


UNIT  IVD:  MANUFACTURING  PROCESSES 


1.  Pre-processing,  processing,  and  post- 
processing operations 

2.  Primary  and  secondary  manufacturing 
processes 

3.  Major  types  of  separating  processes 

4.  Elements  of  the  forming  process 

5.  Steps  in  the  casting  process 
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PRACTICAL  APPLICATION:  What 
The  Student  Should  Be  Able  to  Do 
(Psychomotor) 


12.  Measure  distances  using  both  English 
and  metric  scales 

13.  Identify  the  sutsassemblies  that  make 
up  a  small  hand  or  power  tool 

14.  Modify  a  basic  design  for  mass  pro- 
duction 

15.  Operate  the  scroll  saw  to  make  curvf.d 
cuts 

16.  Operate  the  drill  press  to  cut  holes  in 
acrylic  stock 


RELATED  INFORMATION:  What 
The  Student  Should  Know 
(Cognitive) 

6.  Types  of  conditioning  processes 

7.  Assembly  processes 

8.  Major  finishing  operations 

9.  Major  types  of  maintenance 

10.  General  safety  rules 

11,  Tools  and  machines  used  for  sepa-dt- 
ing 


UNIT  V  D:  MANUFACTURING  PROCESS  PLANNING 


1.    Terms  and  definitions 


2.  Major  areas  within  a  manufacturing 
organization 

3.  Basic  functions  of  the  financial  affairs 
and  accounting  division  of  a  business 

4.  Purpose  of  a  budget  used  by  manage- 
ment 

5.  Types  of  budgets  and  estimates  used 
within  manufacturing  organizations 

6.  Major  areas  of  the  industrial  relations 
area  of  a  company 
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PRACTICAL  APPLICATION:  What 
The  otudent  Should  Be  Able  to  Do 
(Psychomotor) 


REUTED  INFORMATION;  What 
The  Student  Should  Know 
(Cognitive) 


7.  Responsibilities  of  the  research  and 
development  area  or  an  organization 

8.  Production  activities  that  occur  within 
a  company 

9.  Major  steps  that  occur  during  the  pno- 
duction  phase  of  a  manufacturing 
operation 


11.  Develop  a  guide  for  evaluating  produc- 
tion worker  performance 

12.  Describe  worker  performance  during  a 
mass  production  activity 


10.     Functions  of  marketing 


SECTION  B  ENERGY,  POWER,  AND  TRANSPORTATION 
UNIT  I  E:  INTRODUCTION  TO  ENERGY,  POWEa  AND  1 RANSPORTATION 

1.  Classifications  of  energy 

2.  Forms  of  energy 

3.  Sources  of  energy 

4.  Past,  present,  and  fuiure  uses  of 
energy 

5.  Environmental  and  economic  impact 
of  various  sources  of  energy 

6.  Careers  and  educational  requirements 
in  the  energy,  power,  and  traf^sporta- 
tion  fields 

7.  List  personal  energy  needs  and  their 
sources 

8.  List  personal  energy  needs  and  their 
sources  If  there  were  no  fossil  fuels 

9.  Research  a  career  In  energy,  power, 
and  transportation 
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PRACTICAL  APPLICATION:  What  RELATED  INFORMATION:  What 

Ttie  Student  Should  Be  Able  to  Do         The  Student  Should  Know 
(Psychomotor)  (Cognitive) 

UNIT  ILE:  E^SERGY/POWER  CONVERSION  AND  MEASUREMENT 


1. 

Terms  and  definitions 

2. 

Forms  of  energy 

3. 

Characteristics  of  energy 

4. 

Types  of  conversions 

5. 

Types  of  combustion  engines 

6. 

Definitions  of  energy  and  power 

7. 

Stages  of  the  basic  power  theory 

8. 

Measurement  of  energy  and  power 

Identify  types  of  energy  used  in  con- 
verting one  form  of  energy  into  another 

Solve  problems  calculating  work, 
horsepower,  and  torque 

Build  a  simple  electric  motor 

Build  a  solar  cooker 

UNIT  HI  E:  POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

1.  Terms  and  definitions 

2.  Types  of  power  systems 

3.  Types  of  fluid  power  systems 

4.  Parts  of  fluid  power  systems 

5.  Stages  of  fluid  power  systems 

6.  Stages  of  electrical  powe.  systems 
and  their  devices 

7.  Types  of  simple  machines 

8.  Functions  of  machines 


xxiii 


>  i  > 


PRACTICAL  APPLICAHON:  What  RELATHD  INFORMAUON:  What 

The  Student  Should  Be  Able  to  Do  The  Student  Should  Know 

^Psychomotor)  (Cognitive) 


16,     Solve  problems  calculating  veiocily 
and  miles  per  hour 

16.  Design  a  mode!  racer  using  a  system 
model 

17.  Determine  the  mechanical  advantage 
of  a  fever 

18.  Build  a  model  racer 


9.  Terminology  related  to  m/iChines 

10.  Types  of  moUon 

11.  Laws  of  motion 

12.  Terminology  related  to  motion 

13.  Devices  for  transmitting  and  control- 
ling mechanical  power 

14.  Storing  potential  and  kinetic  energy 


UNIT  IV-E:  TRANSPORTATION  SYSTEMS 

1.  Terms  and  definitions 

2.  Parts  of  a  transportation  system 

3.  Purposes  of  transportation 

4.  Environmental  modes  of  transporta- 

5.  Transportation  "vi/ays" 

6.  Highway  transportation 
7  Highway  network 

8.  Railway  transportation 

9.  Air  transportation 
10.  Airways  and  airports 
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PRACTICAL  APPLICATION:  Whri  RELATED  INFORMATION:  What 

The  Student  Should  Be  Able  to  Oo         The  Student  Should  K.iow 
(Psychomotor)  (Cognitive) 


Calculate  gas  mUeage  problems 

Classify  goods,  services,  and  raw 
materials  received  and  transported 
from  your  community 


1 1 .     Water  transportation 

1Z    Types  of  waterways 

13.     Stationary  transportation 
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INTRODUCTION 


The  world  has  changed  more  in  the  past  fifty  years  than  it  has  throughout  al!  previous  history. 
Technology  has  contributed  more  to  this  change  than  al!  other  forces.  Much  of  this  technology 
is  organized  as  a  productive  unit  called  industry.  While  science  has  made  enormous  contribu- 
tions by  providing  us  mlh  "truih"  or  "what  is,'  technology  has  made  its  impact  by  providing  us 
with  "l<now  how."  Today  science  and  technology  are  moving  ahead  in  a  parallel  path.  Each 
assists  the  other  and  enables  more  advances  as  problems  of  our  era  are  creatively  solved. 

The  study  of  technology  education  should  result  in  your  ability  to: 

A.  Adjust  to  the  changing  environment. 

B.  Deal  with  forces  that  influence  the  future. 

C.  Participate  in  controlling  your  own  destiny. 

Technology  education  can  produce  technologically  "literate"  individuals  who  are  able  to  par- 
ticipate in  and  adapt  to  a  dynamic  industrial  and  technical  society  Consistent  with  your  abil- 
ity. Interest,  and  needs  as  a  student  of  technology  education  you  will: 

Appreciate  the  evolution  of  technology. 

Establish  values  on  the  impact  of  technology  and  how  it  alters  our  environment. 

Develop  a  working  knowledge  of  proper  use  of  tools,  techniques,  and  resources 
of  technological  systems. 

Develop  creative  solutions  to  present  and  future  societal  problems  using  techni- 
cal means. 

Develop  human  potentials  for  responsible  work,  leisure,  and  citizenship  roles  in  a 
1    hnological  society 


A. 

B. 


C. 


D. 
E. 
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INTRODUCTION  TO  TECHNOLOGY 

UNIT  l-A 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  distinguish  between  the  systems 
of  technology,  discuss  how  they  relate  to  industry,  and  utilize  problem-solving  techniques  in 
relating  the  systems  to  society.  Competencies  will  be  demonstrated  by  completing  the  assign- 
ment sheets  and  the  unit  test  with  a  minimum  score  of  85  percent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  technology  with  the  correct  definitions. 

2.  Match  the  four  systems  of  technology  with  the  correct  definitions, 

3.  Complete  statements  concerning  how  the  four  systems  of  technology  relate. 

4.  Select  true  statements  concerning  the  historical  changes  in  technology. 

5.  list  examples  of  types  of  American  industries. 

6.  Select  from  a  list  the  essentials  of  industry. 

7.  An^ange  In  order  the  steps  in  problem-solving. 

8.  Discuss  techniques  used  in  problem-solving. 

9.  Identify  examples  of  the  four  systems  of  technology  in  your  community.  (Assian- 
ment  Sheet  #1) 

10.  Solve  a  pn^blem  as  an  individual.  {Assignment  Sheet  #2) 

11.  Solve  a  problem  as  a  group.  (Assignment  Sheet  #3) 

12.  Discuss  how  the  technology  systems  relate.  (Assignment  Sheet  #4) 


INTRODUCTION  TO  TECHNOLOGY 
UNIT  1  A 


SUGGESTED  ACTIVITIES 


Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  instruction 

{NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

(NOTE:  Transparencies  printed  on  acetate  sheets  are  available  as  a  set  tor  this  publica- 
tion*  This  set  may  be  purchased  from  your  state  curriculum  lab  or  directly  from  MAVCC 
by  writing  to  1500  West  Seventh,  Stillwater,  OK  74074  or  by  calling  toll  free  V8O0-654- 
3988.) 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  information  and  assigf,ment  sheets. 

Discuss  information  and  assignment  shw^ets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Perhaps  the  Dest  method  for  teaching  an  introduction  to  technology  is  by  using 
the  systems  approach.  The  systems  model  wH!  be  applied  to  all  four  areas  covered 
in  this  course.  This  model  includes  four  basic  parts:  input,  process,  output,  and 
feriback.  Any  technological  system  can  be  analyzed  by  using  the  parts  in  this 
nodel 

2.  Technology-based  classroom  and  lat>orafory  activities  are  a  natural  base  from 
which  to  organize  and  conduct  group  activities.  This  can  easily  be  done  by  initiat- 
ing and  organizing  ^.  student  organization.  A  student  organization  can  actually 
becon^e  a  part  of  the  course  content  and  become  a  part  of  your  technology  curric- 
ulum. A  student  organization  which  relates  well  to  technology  education  is  the 
American  InduGtrlal  Arts  Student  Association  (AIASA).  This  organization  Is  the 
official  affiliate  of  the  International  Technology  Education  Association  (ITEA). 

3.  AIASA  comprehensive  guides  and  materials  for  forming  a  chapter  may  be 
obtained  from  the  following: 

National  AJASA  Headquarters 
1^8  Association  Drive 
Reston,  VA  22091 
(703)  860-9000 
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SUGGESTED  ACTIVITIES 


4.  AlASA  conferences  are  heid  at  regional.  s*ate,  and  nationai  levels.  These  profes- 
sional conferences  alfow  the  students  the  opportunity  to  work  and  compete  with 
students  fronri  other  chapters.  This  atmosphere  provides  a  learning  and  motiva- 
tional experience,  U  is  also  helpful  in  developing  leadersnip,  problem-solv^'^g 
skills,  and  &ood  work  habits. 

5.  Alternative  activities  for  Assignment  Sheets  #2  and  #3  include: 

a.  Plan  a  cross-country  trip  in  present  or  future  time. 

b.  Plan  a  trip  to  the  nnoon. 

c.  Plan  a  trip  to  a  desert  island  to  live  for  a  year. 

d.  Plan  a  city. 

e.  Design  a  subdivision. 

f.  Create  a  communication  network  for  the  school. 

(NOTE:  Assignment  Sheets  #2  and  #3  are  designed  to  promote  creativity 
and  develop  problem  solving  skiHs.  There  are  rnany  activities  which  could 
be  used  to  promote  this.? 

6.  Show  films  introducing  students  to  technology  ^nd  technology  education, 

7.  Discuss  how  technology  has  changed  your  life  and  the  students*  lives, 

8.  Discuss  environmental  problems  caused  by  technology  and  present  efforts  to 
solve  these  problems.  Also  discuss  possible  future  environmental  problems  and 
how  they  may  t>e  solved  or  hopefully  prevented. 

9.  Have  students  select  a  local  company  and  discuss  how  they  utilize  the  four  sys- 
tems of  technology  Discuss  the  interdependence  of  the  four  systems. 

10.  Dli^ide  the  class  into  four  groups.  Have  each  group  select  an  object  which  repre- 
sents one  of  the  systems  of  technology 

Examples:    Automobile  —  Energy,  power,  and  transportation 
Computer  —  Communication 
Office  building  ~  Construction 
Any  mass-produced  item  ~  Manufacturing 

Have  each  group  discuss  how  the  other  systems  affect  the  production  and  use  of 
their  object.  It  ts  important  for  the  students  to  appreciate  and  understand  the  inter- 
dependence of  the  four  systems  of  technology 

n.     Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.  Administer  test. 

I.  Evaluate  test. 

J.      Reteach  if  necessary 

*  ^  *  k 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Industrial  and  Technology  Education.  The  Technical  Foundation  of  Amenca.  Lansing. 

B.  WHliams.  Charles  F.  Kamiran  S.  Badrkhan.  and  Wiltard  R.  Daggett.  Technology  for 
Tomorrow.  Cincmnati.  OH:  South-Westcrn  Publishing  Company.  1985. 

C.  Groneman.  Chris  H..  John  L.  Feirer.  General  industrial  Education  and  Technology  7th 
ed.  New  York:  McGraw-Hill  Book  Company.  1^6. 

D.  Wright.  R,  Thomas,  and  Richard  M.  Henak.  Exploring  Production.  South  Holland.  IL:  The 
Goodheart-Wtllcox  Company,  Inc..  1^5. 

E.  Introduction  to  Technology.  Grade  7.  State  of  New  York  Education  Department. 

F       Heiner,  Carl  W.  and  Wayne  R.  Hendrix.  People  Create  Technology.  Worcester.  MA:  Davis 
Publications.  Inc..  1980. 

G.      Same,  E.  Alien  and  Paul  Cummings.  Exploring  Technology.  Worcester.  MA:  Davis  Publi- 
cations. Inc..  1980. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

Visual  Aids 

A.  The  following  20-minule  tapes  may  l    leased  or  purchased  from: 

Yo'j,  Me.  and  Technology 

Agency  of  instructional  Technology 

Box  A 

1111  West  17th  Street 
B^oomington.  Indiana  47402 
1-800-457-4509 

1.  Living  with  Technology 

2.  Decisions.  Decisions,  Decisions 

3.  The  Technology  Spiral 

4.  Energy  for  Societiefi 

5.  Heelth  and  Technology 

{NOTE:  Additional  tapes  are  presently  in  production  ) 

B.  Connections,  a  PBS  Series  of  videotapes  previously  broadcasted:  available  from: 

40  West  57th  Street 
New  York.  NY  10019 

1.  The  Trigger  Effect 

2.  Death  in  the  Morning 

3.  Wheel  of  Fortune 
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SUGGESTED  ACTIVITIES 


LQuy  K^nUifl 

5- 

Eat.  Drink,  and  Be  Merry 

6. 

Countdown 

7. 

Yesierday.  To*,. arrow,  and  You 

8. 

Faith  In  Numbers 

9. 

Distant  Voices 

Journals  and  Magazines 

(NOTE:  The  following  Is  a  list  of  publications  which  are  recommended  for  technology  educa- 
tion Instructors  who  wish  to  stay  current  with  the  latest  technology  developments.  Several  of 
these  publications  are  available  at  no  cost  to  instructors.  Those  are  noted  with  an  asterisk  (*). 


f . 

2. 

Ponufar  Mf^hnnic^ 

3. 

Motor 

4 

Schooi  Shop' 

5. 

Industrial  education' 

6. 

The  Journal  (Technology  Horizons  in  Education)' 

7, 

The  Technology  Teacher 

8. 

Journal  of  Epsilon  Pi  Jau 

9. 

Modern  Photography 

10. 

Robotics  Age 

11. 

Solar  Energy 

12. 

Home  Mechanics 

13. 

Manufacturing  Forum  (Ball  State  University  Muncie.  Ind.) 

14, 

Wood  and  Wood  Products 

15. 

NASA  Technology  Briefs' 

(NOTE:  There  are  many  other  periodicals  that  couid  be  added  to  this  list.) 
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INTRODUCTION  TO  TECHNOLOGY 
UNIT  l-A 


INFORMATION  SHEET 
Terms  and  definitions 

A.      Technology  —  The  systematic  application  of  knowledi,     id  activity  to  the 
needs  and  wants  of  people 


B. 

C. 
D. 

E. 


(NOTE:  Technology  Is  a  way  of  doing  things.) 

Technology  education  ~  A  program  concerned  with  technical  means,  their 
evolution,  utilization,  and  significance  with  the  industrial  system,  products, 
and  their  social/cultural  Impact 

System  —  A  group  of  people,  procedures,  equipment,  ancJ  resources  that 
function  together  to  produce  desired  results 

Systems  of  technology  —  A  group  of  technologies  used  in  combination  to 
deliver  products  or  services  that  meet  demands 

Systems  model  —  Representation  of  a  systems  approach  to  problem  sdv- 
ing  which  involves  the  stages  of  input,  process,  output,  and  feedback  (Fig- 
ure 1) 


FIGURE  1 


FEEDBACK 


{Consumer  Response  and  Impact) 


INPUT 

PROCESS 

(Technica! 
Processes) 

OUTPUT 

Ondustrial 
Application) 

(Resources) 

 ► 

F 
G. 

H. 


Industry  —  An  organization  that  produces  goods  or  services 

Goods  —  Material  items  that  are  marketable  commcKilties  or  merchandise 

Examples:   Clothing,  tools,  TVs,  agricultural  products 

Sen/ices  —  Work  that  does  not  produce  a  tangible  commodity  or  that  is  for 
the  welfare  of  others 

Examples:   Wbrk  of  doctors,  lawyers,  teachers,  military  branches,  enter- 
tainment industry,  banks 
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INFORMATION  SHEET 

II.  Four  systems  of  technology 

A.  Communication  —  Changing  information  into  messages  that  can  be  trans- 
mitted 

B.  Construction  —  Using  manufactured  goods  and  materials  to  build  struc- 
tures on  site 

C.  Manufacturing  —  Using  materials  and  processes  to  produce  usable  prod- 
ucts that  are  used  elsewhere 

D.  Energy,  power,  and  transportation  —  Converting  energy  into  mechanical, 
fluid,  and  electrical  power 

III.  How  the  four  systems  relate  (Figure  2) 


FIGURE  2 


A.  Communication  is  the  backbone  of  any  organization.  Information  is 
exchanyod  between  manufacturing  plants,  construction  sites,  and  trans- 
portation industries. 

B.  Construction  provides  highways  and  railroads  for  the  transportation  indus- 
try as  well  as  dams  to  store  water  for  producing  electrical  power.  The  con- 
struction indjstry  provides  structures  to  house  manufacturing  and 
communication  enterprises. 

C.  Manufacturing  produces  usable  products  such  as  construction  materials 
and  equipment,  computers,  machines,  automobiles,  trucks,  and  airplanes 
needed  in  the  other  three  systems. 
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D.      Energy,  power,  and  transportation 

1.  Energy  and  power  —  Produce,  store,  and  transmit  power  for  all  other 
technology  systems, 

2.  Transportation  —  Moves  materials  and  products  for  manufacturing, 
construction,  and  communication. 

Histoilcal  changes  In  tectutology  (Transparency  1) 

A.  Early  civilizations  (subsistence  living) 

1.  Food  came  from  hunting  animals  and  wild  plants. 

2.  Shelter  v;as  in  caves  and  temporary  structures. 

3.  Most  time  was  used  to  gather  food  to  stay  alive. 

4.  Travel  was  limited  to  areas  where  hunting  was  good. 

(NOTE:  The  trigger  that  allowed  society  to  move  out  of  this  age  was 
the  discovery  and  invention  of  the  plow.  For  the  first  time,  people 
didn't  have  to  use  ail  their  time  to  hunt  for  food.  Now  people  could 
produce  enough  food  for  larger  families  and  could  store  it  for  use  in 
non-growing  seasons.  People  could  now  store  food  for  travel  to  more 
distant  areas.) 

B.  Agrarian  Age  (Agricultural/handicraft-based  economy) 

1.  Many  people  worked  as  farmere  growing  food, 

2.  Much  of  the  work  was  done  by  hand. 

3.  People  made  most  of  their  tools  and  clothing  themselves. 

5.  Economy  was  based  on  bartering. 

6.  Changes  took  place  very  slowly. 

7.  Education  was  handled  by  master/apprentice  system. 

(NOTE:  One  trigger  that  brought  change  was  the  lateen  sail.  This  sail 
allowed  people  to  travel  further  at  sea  and  visit  new  lands.  This  per- 
mitted trade  to  beglr,  between  distant  countries.  Another  tngger  was 
the  steam  engine.  The  development  of  the  steam  engine  by  Newco- 
men  and  Wfeitt  was  first  used  to  pump  water  out  of  coal  mines.  Its  real 
effect  was  the  fact  that  now  machines  could  do  some  of  the  work 
previously  done  by  hand.) 
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industrial  (mechanicai)  age 

1.  Machines  were  Invented  which  did  work  faster  and  easier 

2.  Even  fewer  people  were  needed  ♦o  grow  food.  People  did  not  have  to 
live  close  to  the  food  supply.  Cities  grew. 

3.  With  assembly  line  production,  goods  could  be  made  In  large  quanti- 
ties in  factories. 

4.  Hand-crafted  goods  made  locally  l>ecame  less  Important.  Many 
things  were  sold  In  stores. 

5.  Faster  transportation  by  railroads,  cars,  and  airplanes  allows  peo- 
ple to  trawl  long  distances. 

a    Education  systems  trained  for  specific  job  skills. 

(NOTE:  The  trigger  that  brought  change  was  the  computer.  The  ctevel- 
opment  of  the  computer  increase'J  our  ability  to  extend  our  thinking 
and  decision-mailing  |K)wer.  This  came  about  because  it  allowed  us 
to  deal  more  easily  with  large  .imounts  of  bitormatfon.  Now  an  even 
smaller  number  of  workers  Is  needed  to  produce  goods  because  a 
computer  can  control  several  machines.) 

The  Information  Age  (the  present  and  future) 

1.  We  are  rtjoving  out  of  the  Industrial  Age  and  Into  the  Information 
Age. 

2.  Fewer  workers  are  needed  to  make  and  grow  necessities. 

3.  More  people  are  needed  to  process  information. 

4.  Everything  around  us  Is  changing  at  a  very  fast  pace. 

5.  More  people  work  in  service  lobs. 

6.  Trade  martlets  are  now  worldwide  rather  than  tocai. 

7.  Communication  is  now  Instantaneous. 

8.  Previously  backward  countries  can  modernize  faster  becmse  of  ait 
the  information  available. 

9.  Worke     Jin  expect  to  change  jobs  se\^ral  times  in  a  lifetime  since 
techn^    ijy  changes  their  type  of  work. 

10.     Education  is  needed  to  adapt  to  rapid  change. 
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Types  of  American  iiKlustries  and  exampfea  of  each 

A.  Mining  —  Coal,  iron,  nonfenous  metals,  petroleum,  and  nonmetaMic  ores 

B.  Construction 

1.  Residential  —  Homes 

2.  Commercial  —  Office  buildings,  factories,  public  buildings,  retail 
business  buildings 

3.  Civil  —  Railroads,  airports,  roads,  biidges,  pipelines,  dams,  tunnels 

C.  Manufacturing 

1.  Durable  goods  —  Lumber  and  wood  products,  furniture,  glass  con- 
tainers, cement,  concrete,  gypsum,  and  plaster.  Iron  ar.d  steel,  found- 
ries,  aluminum,  electrical  machinery,  motor  vehicles,  aerospace, 
appliances,  instruments,  and  electronics 

2.  Nondurable  goods  —  Meat,  dairy  products,  flour  and  grain,  bakery 
goods,  textile  products,  apparel,  pulp,  paper,  and  board,  printing  and 
publishing,  synthetic  materials  and  plastics,  petroleum  refining,  tires 
and  tuljes.  footwear,  chemicals  and  drugs,  and  atomic  energy 

D-  Transportation  ~  Railroads,  automobiles,  motor  freight,  water  transporta- 
tion, airlines,  and  aerospace 

E,      Power  generation  —  Electrical  plants 

f.  Communication  —  Telephone  and  telegraph,  electrical  power,  radio  and  TV 
broadcasting,  movies,  graphu  arts,  and  drafting 

G.  Services  —  Hotels,  restaurants,  insurance,  banking,  appllan<»  repair, 
motor-vehicle  repair,  wholesale  trade,  retail  trade,  education,  and  medical 
care 

H.  Agriculture  —  Dairy,  fruit,  vegetable,  meat,  grain,  cotton,  and  tobacco 
Essentials  of  industry  (Figure  3} 

A.  Natural  resources  {materials  and  energy  sources) 
Examples:   Timber,  iron  ore,  solar  energy,  water 

B.  Human  resources 

Examples:   People  Involved  In  production  of  goods  and  services,  manage- 
ment, office  staff,  laborers,  t>asic  knowledge 
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VII. 


VIII. 


C.      Capita!  resources 

Examples:  Factories,  equipment,  money 
FIGURE  3 


Natural  Resources 


mm 

Human  Resources 
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Capital  Resources 

steps  in  probtem-solving  (Transparency  2  and  Assignment  Sheets  #2  and  #3) 

A.  Identify  problem. 

B.  Collect  ideas  (possbile  solutions). 

C.  Select  best  solution. 

D.  Test  solution. 

E.  Evaluate  solution.  (Collect  feedback.  Modifications  may  be  needed.) 
Techniques  used  In  probiem  solving 

A. 


B. 


Brainstorming  —  This  is  usually  done  in  a  group.  Everyone  exchanges 
Ideas,  makes  suggestions,  and  the  best  solution  can  be  chosen. 

Role  playing  —  A  situation  or  problem  is  set  up  and  individuals  assume  the 
identity  of  people  involved  in  the  situation,  A  dialogue  Is  carried  on  to  dis- 
cuss the  problem  and  its  solution. 
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C.  Trial  and  error  —  A  solution  is  chosen  that  appears  to  be  the  "best;^  That 
soiution  is  tried,  tf  it  does  not  wotk,  another  solution  is  u i?d  until  the  prob- 
lem is  solved, 

D.  Simulations  —  A  scale  or  sample  model  of  a  situation  is  deveJoped  to 
observe  the  problem  in  a  setting  as  near  to  realistic  as  possible  In  order  to 
more  clearly  see  the  problem  and  possitle  solutions. 

E.  Insight  ~  The  ability  to  see  into  a  situation  and  decide  on  a  possible  solu- 
tion. Insight  would  be  an  individuars  personal  wisdom. 

F  Research  —  Tnts  method  of  problem  solving  involves  making  inquiries, 
search<»s.  or  investigations  into  the  problem  situation  and  arriving  at  the 
best  possible  solution. 
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Technmlogy's  Changes  on  Work 
in  the  United  States 

i^rcentage  Done  by  Machines,  People,  and  Animals 

1850 

Machines  35°/i 

People  13% 


Animals  52% 


TODAY 

Machines  98% 

People   1  % 


Animals 
less  than  1  % 


$ourc0:  U.S.  Bureau  of  Labor  Staiistics 
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INTRODUCTION  TO  TECHNOLOGY 
UNIT  l-A 


ASSIGNMENT  SHEET  #1  —  IDENTIFY  EXAMPLES  OF  THE  FOUR 
SYSTEMS  OF  TECHNOLOGY  IN  YOUR  COMMUNITY 


NAME  SCORE  

IfiiroducMon:  Every  day  we  ccn^s  'n  contact  witti  the  systems  of  technology.  In  every  city,  town, 
or  community  there  are  Indii8tr;e8  (businesses  or  companies)  that  are  Involved  In  the  four  sys- 
tems. 

Direction:  Listed  below  are  the  four  systems  of  technology.  Identify  Industries  In  your  commu- 
nity that  ai3  examples  of  each  technology  system. 


Technology  System  Industry  Name 
Commuriioation   


B.  Construction 


C.  Manufacturing 


0.      Energy,  power,  &  transportation 
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ASSIGNMENT  SHEET  #2  -  SOLVE  A  PROBLEM  AS  AN  iNDiVIDUAL 


NAME  SCORE 


Directions:  Plan  a  cross-country  trip  to  either  Portland,  Oregon  or  Boston,  Massachusetts, 
whichever  is  farther  away  from  your  present  location.  Pretend  that  your  trip  will  take  place  in 
September,  1885. 

{NOTE:  Your  Instructor  may  wlsn  to  change  the  time  or  destination.) 

Use  the  five  steps  of  problem  solving  to  arrive  at  solutions  to  problems  that  you  might  experi- 
ence on  this  trip.  Answ?er  the  following  questions: 

1.     How  will  you  cope  with  the  weather? 


2.     How  do  you  plan  to  provide  for  food  for  the  trip? 


3.     What  clothing  will  you  need? 
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4.     What  other  supplies  wiii  you  need? 


5.    What  mocte(s)  of  transportation  will  you  use? 


6.     What  problems  do  you  think  you  might  have  on  r.,e  trip?  How  could  you  handle  these 
problems? 
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ASSIGNMENT  SHEET  #3  ~  SOLVE  A  PROBLEM  AS  A  GROUP 

NAME   SCORE  „ 

Directions:  Now  that  you  have  looked  at  the  problems  of  a  cross-country  trip  as  an  Individual, 
there  may  tse  advantages  In  going  with  an  organized  group.  Form  teams  or  groups  as  indi- 
cated by  your  instructor.  Use  one  of  the  following  methods  to  replan  the  trip: 


A. 

Group  brainstorming 

B. 

Role  playing 

C. 

Trial  and  error 

0. 

Simulations 

E. 

Insight 

F. 

Research 

What  problem-solving  technlque(s)  did  your  group  use? 


What  were  the  advantages  of  organizing  the  trip  as  a  group? 


What  were  the  disadvantages  of  working  in  a  group? 
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ASSIGNMENT  SHEET  #4  -  DISCUSS  HOW  THE  TECHNOLOGY 

SYSTEMS  RELATE 

NAME   SCORE  

Directions:  Shown  are  examples  of  Items  we  use  dallit  Notice  that  they  are  from  eacf)  of  the 
technology  systems.  Discuss  how  the  other  systems  were  used  to  produce  or  sell  the  Item. 

Example:  Table   Used  to  l?uy  arnj  sell  the  table  

(Manufacturing)  (Communication) 

 Used  to  manufacture  the  product  

(Energy*  powei) 

Used  to  move  raw  material  and  finished  product 
(Transportation) 

Built  the  buildlnfl  where  it  was  made  and  sold 
(Construction) 


A.  Television  program   

((Communication)  (Manufacturing) 


(D>nstructlon) 


(Energy,  powei) 


(Transportation) 


B.  Residential  home  

(O>nstruction)  (Energy,  power) 


(Transportation) 


(Manufacturing) 


(Communication) 
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Automobile    

(Manufacturing)  (Communication) 


(Constniction) 


(Energy,  powei) 


(Transportation) 


Gasoline   

(Energy,  power,  and  (Construction) 
transportation) 


(Manufacturing) 


(Communication) 
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NAME 


SCORE 


TEST 


1.    Match  the  terms  on  the  right  with  their  correct  deflnhions. 


.  a.  A  group  of  technologies  used  In  combina- 
tion to  deliver  products  or  sen^lces  that 
meet  demands 

_b.  Representation  of  a  systems  approach  to 
problem  solving  which  involves  the  stages 
of  Input,  process,  output,  and  feedback 

.c.  An  oiganlzatlon  that  produces  goods  or 
services 

_d.  The  systematic  application  of  knowledge 
and  activity  to  the  needs  and  wants  of  peo- 
ple 

_e.  Work  that  does  not  produce  a  tangible  com- 
modity or  that  Is  for  the  welfare  of  others 

J.  Material  Items  that  are  marketable  comnxKl- 
ities  or  merchandise 


1.  Goods 

2.  Industry 

3.  Services 

4.  Systems 

5.  Systems  model 

6.  Systems  of  technol- 
ogy 

7.  Technology 

8.  Technok>gy  education 

9.  Corporation 


Z    Match  ttie  four  systems  of  technology  listed  on  the  right  with  their  correct  definitions. 


,a.      Using  materials  and  processes  to  produce 
usable  products  that  are  used  elsewhere 

.b.      Converting  energy  Into  mechanical,  fluid, 
and  electrical  power 

_c.      Using  manufactured  goods  and  materials  to 
build  structures  on  site 

.d.      Changing  information  into  messages  that 
can  be  transm'tted 


1.  Manufacturing 

2.  Communication 

3.  Agriculture 

4.  Servk^i 

5.  Construction 

6.  Energy,  power,  and 
transportatk>n 


TEST 


Complete  the  foHowIng  statements  concerning  how  the  four  systems  of  technology 
relate  by  filling  in  the  blanks  with  the  following  terms  (not  all  terms  must  be  used):  man- 
ufacturing, construction,  transmit,  moves,  Information,  highways  and  railroads,  homes, 
structures. 

a.  Communication  Is  the  backt)one  of  any  organization.  .  Is 
exchanged  between  manufacturing  plants  and  construction  sites. 

b.  Construction  provides  ,  for  the  transportatton  Inuustry  to  travel  on 

as  well  as  d«nr»s  to  store  water  for  producing  electrical  powen  TTie  construction 

lndu««try  provides  to  house  manufacturing  and  communication 

enterprisi^. 

c.   produces  usable  products  such  as  construction  materials  and 

equipment,  computers,  machines,  automobiles,  trucks,  and  airplanes  needed  In 
the  other  systems. 

d.  Energy^  po^r,  and  transportation 

1)  Energy  and  povirer  —  Produce,  stotie,  and  power  for  other 

systems. 

2)  Transportation   materials  and  products  for  other  sys- 
tems. 

Select  true  statements  concerning  the  historical  changes  in  technology  by  placing  an 
"X"  next  to  the  true  statements. 

 a.      Early  civilizations  obtain^  food  by  going  to  the  market. 

 b.      Agrarian  age  people  made  their  clothing  by  hand. 

 c.      Hand-crafted  goods  were  made  locally  during  the  mechanical  age. 

 d.  It  Is  more  difficult  for  t>ackward  countries  to  modernize  during  the  Informa- 
tion age. 

 e.  Today  education  is  needed  to  adapt  to  rapid  change. 

 f.  Early  civilization  people  had  a  lot  of  leisure  time. 

 g.  Bartering  was  used  during  the  agrarian  age. 

 ^h.  Education  systems  trained  for  specific  skills  during  the  mechanical  age. 

 I.  We  are  presently  nrioving  into  the  mechanical  age. 
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TEST 

List  two  examples  for  each  of  the  following  types  of  American  industries. 

a      Mining  —  

b.      Construction  —  


c.  Manufacturing  — 

d.  Transportation  — 


©.  Communication  — 
f.      Sen/Ices  —  


g.      Agriculture  — 


6.    Select  from  the  following  list  the  essentials  of  industry  tjy  placing  an  "X"  In  the  appro- 
priate blanks. 

 a.      Human  resources 

 b.      Training  resources 

 ^c.      Natural  resources 

 d.      Synthetic  materials 

 e.      Capital  resources 

 f.      Monetary  resources 


7.    AnBnge  In  order  the  steps  in  problem-solving  by  placing  the  correct  sequence  numbers 
(1-5)  In  the  appropriate  blanks. 

 a.  Collect  ideas  (possible  solutions). 

 b.  Select  the  t>est  solution. 

 c.  Wentify  the  problem, 

 d.  Test  the  solutton. 


.e.      Evaluate  the  solution.  (Collect  feedt)ack.) 


TEST 


8.    Discuss  three  techniques  used  In  problenvsotvfng. 
a.  ^  


b. 


c. 


(NOTE  If  the  following  activities  have  not  been  accomplished  prior  to  the  test  ask  your 
instructor  when  they  should  be  completed.) 

9.    Identify  examples  of  the  four  systems  of  technology  in  your  community.  (Assignment 
Sheet  #1) 

10.  Solve  a  problem  as  an  Individual.  (Assignment  Sheet  #2) 

11.  Solve  a  problem  as  a  group.  (Assignment  Sheet  #3) 

12.  Discuss  how  the  technology  systems  relate,  (Assignment  Sheet  #4) 
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ANSWERS  TO  TEST 


6 
5 
2 
7 
3 
1 

1 
6 
5 
2 

Information 

Highways  and  railraads,  structures 
Manufacturing 

1)  Transmit 

2)  Moves 


4.     b,  c,  e,  g,  h 


5.  Any  two  from  each  of  the  following: 

a.  Mining  -~  Coal,  iron,  nonferrous  metals,  petroleum,  nonmetalHc  ores 

b.  Construction  —  Homes,  railroads,  airports,  roads,  bridges,  pipelines,  dams, 
commercial  buildings,  factories,  public  buildings 

c.  Manufacturing 

1)  Durable  goods  —  Lumber  and  wood  products,  furniture,  glass  containers, 
cement,  concrete,  gypsum,  and  plaster.  Iron  and  st^l,  foundries,  alumi- 
num, electrical  machinery  motor  vehicles,  aerospace,  appliances,  instru- 
ments, electronics 

^  Nondurable  goods  —  Meat,  dairy  products,  flour  and  grain,  bakery  goods, 
textile  products,  apparel,  pulp,  paper,  and  boarcl,  printing  and  publishing, 
synthetic  materials  and  plastics,  petroleum  refining,  tires  and  tut>es,  foot- 
wear, chemicals  and  drugs,  atomic  energy 

d.  Transportation     Railroads,  autonwblles,  motor  freight,  water  transportation, 
airlines,  c^ospace 

e.  Communication  —  Telephone  and  telegraph,  electrical  powe^  radio  and  TV 
broadcasting,  movies,  graphic  arts,  drafting 

f.  Services  •—  Hotels,  restaurants,  insurance,  banking,  appliance  repair,  motor-vehi- 
cle repair,  wholesale  trade,  retail  trade,  education,  medical  care 

g.  Agriculture  —  Dairy,  fruit,  vegetable,  meat,  grain,  cotton,  tobacco 

6.  a.  c,  e 
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1.  a. 
b. 
c. 
d. 
e. 
f. 

2.  a- 
b. 
c. 
d. 

3.  a. 
b. 
c. 
d. 
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ANSWERS  TO  TEST 


b.  3 

c.  1 
d  4 
e.  5 


8.     Discussion  should  include  any  three  of  the  following: 

a  Brainstorming  —  This  Is  usually  done  in  a  group.  Everyone  exchanges  Ideas, 
makes  suggestions,  and  the  tjest  solution  can  Le  chosen. 

b.  Pol©  playing  —  A  situation  or  problem  Is  set  up  and  Individuals  assume  the  iden> 
tity  of  people  involved  In  the  situation.  A  dialogue  Is  canrled  on  to  discuss  the 
problem  arKf  Its  solution. 

c.  Trial  and  en'or  —  A  solution  Is  chosen  that  appears  to  be  the  "best."  That  solution 
is  tried.  If  it  does  not  work,  another  solution  Is  tried  until  the  problem  Is  solved. 

d.  Simulations  —  A  scale  or  sample  model  of  a  situation  Is  developed  to  obseive 
the  problem  In  a  setting  as  near  to  realistic  as  possible  In  order  to  more  clearly 
see  the  problem  and  possible  solutions. 

e.  Insight  —  The  ability  to  see  Into  a  situation  and  decide  on  a  posslb'e  solution. 
Insight  would  t^e  an  individuals  personal  wisdom. 

f.  Re^arch  —  This  method  of  problem  solving  involves  making  inquiries, 
searches,  or  Investigations  Into  *he  problem  situation  and  arriving  at  the  t>est 
possible  solution. 


9. — 12.     Evaluated  to  the  satisfaction  of  the  instnjctor 
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GENERAL  AND  LABORATORY  SAFETY 

UNIT  il-A 


UNIT  OBJECTIVE 

After  compietion  of  this  unit,  the  student  shouid  be  £d}(e  to  rec^gnl;^  unsafe  situations  and 
state  rules  for  safe  laboratory  practices.  Competencies  will  be  demonstrated  t)y  completing 
the  assignment  sheets  and  unit  test  with  a  minimum  score  of  100  percent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  tK»  able  tor 

1.  Complete  statements  concerning  the  terms  safety,  accident,  and  first  aid. 

2.  Match  the  colors  of  the  safety  color  code  with  their  uses. 

3.  Select  true  statements  concerning  general  laboratory  rules. 

4.  Complete  statements  concerning  persof»al  safety  rules. 

5.  Complete  statements  concwulng  n^thods  us«i  to  maintain  a  clean  and  orderly 
laboratory. 

6.  Match  the  classes  of  fire  with  their  descriptions. 

7.  Label  the  components  of  the  fire  triangle. 

8.  Match  the  types  of  fire  extinguishers  with  their  characteribclcs. 

9.  Compielo  the  safety  pledge.  (Assignment  Sheet  #1) 

10.  Sunwy  the  laboratory  and  Identify  correct  safety  practices.  {Assignment  Sheet  #2) 


OBJECTIVE  SHEET 


Identify  safety  violations.  (Assignment  Sheet  #3) 

Identify  proper  procedures  for  lifting  and  using  ladders.  (Assignment  Sheet  #4) 
DenK)nstfate  the  ability  to  properly  lift  a  heavy  object.  (Job  Sheet  #1) 
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GENERAL  AND  LABORATORY  SAFETY 

UNIT  il-A 

SUGGESTED  ACTIVITIES 

A.  Obtain  additionat  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force informatlor>  provided  in  this  unit  of  instruction. 

(NOTE:  This  activity  stwuld  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  mastere  included  wXh  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Disc'iss  unit  and  specific  objectives. 

E.  Provide  student'  with  information,  assignment,  and  job  sheets. 

F.  Discuss  information,  assignment,  and  job  sheets. 

(NOTE"  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1 .  Show  films  which  discuss  general  and  laboratory  safety.  Several  films  are  listed  in 
the  "Suggested  Supplemental  Resources."  Othe.s  may  be  available  locally. 

2.  Demonstrate  the  correct  procedure  for  using  fire  extinguishers. 

3.  Review  the  procedures  to  follow  In  case  of  fires  and  natural  disasters. 

4.  Order  safety  posters  and  display  thorn  around  the  room.  Several  sources  are  listed 
in  the  "Suggested  Supplemental  Resources."  Others  may  be  available  locally. 

5.  Have  a  safety  poster  contest  where  students  design  their  own  posters  and  a  comh 
mittee  of  students  and^or  teachers  select  the  winners. 

6.  Use  Assignment  Sheet  #2  to  familiarize  the  students  with  the  laboratory  and  what 
is  expected  of  them. 

7.  Plan  to  teach  safety  of  specific  equipment  in  the  area  where  it  wilt  be  used. 

(NOTE:  Many  states  have  guides  for  teaching  correct  use  of  tools  and  equipment 
In  industrial  arts/technology  education  laboratories.  Check  with  your  state  super- 
visor'fe  office  for  the  availability  of  such  a  state  guide.) 

8.  Show  safety  glasses  that  are  approved  for  use  in  your  state.  Discuss  the  impor- 
tance of  wearing  safety  glasses.  Discuss  personal  experiences  where  safety 
glasses  were  not  worn  and  an  eye  injury  resulted. 
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SUGGESTED  ACTIVITIES 


9.     Show  other  protective  devices  and  clothing  that  are  required  In  your  laboratory 
such  as  ear  protection,  head  gear,  aprons,  and  gloves. 

10.  Have  students  participate  in  an  inspection  of  the  ciassroom  and  laboratory  area 
for  safety  compliance  or  violations.  An  OSHA  or  ottier  safety  checklist  may  be 
used.  (See  Handout  #3) 

11.  Utilize  a  latwratory  emergency  shutdown  system  if  possible.  One  system  is  avail- 
able from: 


Paxton/Patterson 
5719  West  65th  Street 
Chicago,  IL  60638 

1Z    Maintain  a  student  record  file.  File  safety  pledge  and  all  safety  tests  to  document 
safety  teaching. 

13.     Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  iinprovement. 

H.     Administer  test. 

I       Evaluate  test. 

J-      Reteach  if  necessary. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  "The  ABC's  of  Fire  Protection,"  Kidde  Portable  Extinguishers,  Walter  Kidde  and  Com- 
pany, Inc.,  Belleville,  New  Jersey  07109, 

B.  "An  Accident  Prevention  Program  for  School  Shops  and  Laboratories,"  U.S.  Department 
of  Health,  Education,  and  Welfare,  Office  of  Education. 

C.  "Safety  Practices  and  Procedures  in  School  Sfiops,"  Department  of  Education,  Division 
of  Vocational  Education,  State  of  New  Jersey. 

D.  Accident  Prevention  for  Industrial  Arts  Vocational  and  Technical  Education  Programs. 
Oklahoma  State  Board  of  Vocational  and  Technical  Education. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

A.      Safety  films 

The  following  films  are  available  from: 
Journal  Films,  Inc. 
9^  Pitner  Avenue 
Evanston,  IL  60202 


1,     Housekeeping  Means  Safe  Keeping.  Color,  10  minutes. 

<NOTE:  This  film  t>egins  by  taking  the  audience  to  a  typical  plant  where  they  are 
presented  with  a  variety  of  housekeeping  violations.  The  dangers  of  these  viola- 
tions are  then  dramatized  in  the  slow-motion  recreation  of  a  painful  and  realistic 
accident.) 
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SUGGESTED  SUPPLEMENTAL  RESOURCES 


2.  Stop  $  Fire  Before  ft  Starts.  Color.  10  minutes. 

(NOTE:  In  easy-to-understand  laboratory  demonstrations,  this  film  shows  how  eve- 
ryday materials  become  exploslw  in  the  presence  of  sparks,  cigarettes,  and  so  on. 
From  the  laboratory,  the  film  moves  to  typical  on-the-job  locations  wheie  hazard- 
ous fire  sltu=:tions  are  encountered  and  their  blazing  conclusions  displayed.  Most 
importantly,  viewers  learn  why  these  situations  were  hazardous  and  what  could 
have  been  done  to  prevent  these  fires.} 

3.  A  New  Way  to  Lift.  Color.  9  minutes. 

(NOTE:  This  film,  produced  in  conjunction  with  the  National  Safety  Council,  dem- 
onstrates body  mechanics  that  apply  to  all  lifting  situations.  By  following  these 
tips,  students  may  avoid  serious  back  injury.) 

Safety  signs,  posters,  and  other  films  or  filmstrips. 

1.  Underwriters  Laboratories.  Inc. 

Public  Information  and  Education  Services 
207  East  Ohio  Street 
Chicago,  IL  6061 1 

2.  National  Safety  Council 
444  North  Michigan  Avenue 
Chicago,  IL  60611 

1-800-621-7619  (toll-free  outside  Illinois) 

Developing  Shop  Safety  (film)  and  Color  Coding  (slides)  available  from: 

AAVIM 

120  Driftmier 

Athens,  GA  30602 
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INFORMATION  SHEET 


Torms  and  ftofinftions 

A.  Safety  —  State  or  condition  of  being  safe  and  free  from  danger,  rtsk,  or 
Injury 

B.  Accident  —  Any  sudden,  unintentional  event  which  causes  ^^rsonai  Injury 
or  damage 

C.  First  aid  ~  immediate,  temporary  care  given  an  accident  victim  unti!  serv- 
ices of  a  physician  can  t^e  obtained 

Safety  color  code  colors  and  their  uses 

A.  Green 

1.  Applied  to  non-critical  parts  of  equipment  and  machinal  surfaces, 
name  plates,  and  bearing  surfaces 

2.  Designates  the  location  of  safety  and  first  aid  equipment 

B.  Ysllow 

1.  Applied  to  operating  levers,  wheels,  handles,  and  hazardous  areas 
which  may  cause  stumbling,  falling,  or  tripping 

2.  Designates  caution 

C.  Orange 

1.  Applied  to  electrical  switches,  interior  surfaces  of  doors,  electrical 
panels,  and  movable  guanjs 

2.  Designates  dangerous  parts  of  equipment  which  may  cut,  crush, 
shock,  or  othenArise  inju»<* 

D.  Red 

1.  Physical  color  associated  with  fire 

2.  Used  to  identify  the  location  of  fire  fiphting  equipment 

(NOTE:  Emergency  fire  exits  shall  be  designate«l  in  red.  Buttons  or 
levers  for  electrical  switches  used  for  the  stopping  of  machinery 
should  be  designated  in  red.  Gasoline  cans  shculd  be  painted  red 
with  additional  Identification  In  the  form  of  a  yelk  w  band  around  the 
can.) 
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E.  Blue  ~  Designates  caution  agafnst  starting  equipment  while  it  is  !»lng 
Marked  on,  or  against  the  use  of  defective  equipment.  (A  bii«  tag  should  be 
lettered  "Out  of  Order.'^ 

F.  Ivory  —  Applied  to  label  edges,  vise  jaws,  and  edges  of  tool  rests  to  reflect 
light  and  "show  the  way" 

General  laboratory  safety  rules 

A.  Ulb  tCKjIs  and  equipment  only  for  their  intended  purposes. 

B.  Return  ail  tools  to  their  proper  places  after  use. 

C.  Keep  all  hand  tools  sharp,  clean,  and  in  safe  working  order. 

D.  Report  any  defective  toots,  nwchlnes,  or  other  equipment  to  the  Instructor. 

E.  Retain  all  guards  and  safety  devices  except  with  the  specifte  authorization 
of  the  Instructor. 

F.  Make  sure  all  guards  and  barriers  are  in  place  and  adjusted  properly  before 
starting  a  nutchine  toot. 

G.  Operate  machines  and  tools  only  after  receiving  instruction  on  how  to  use 
them  safely 

H.  Use  machinery  only  under  supervision. 

I.  Follow  the  sp«;tfic  safety  ailes  for  specific  machines. 

J.  Turn  off  the  power  and  remain  at  the  machine  until  all  moving  parts  have 
come  to  a  stop. 

K,  Disconnect  the  power  from  machines  before  performing  tlw  maintenance 
task  of  oiling  or  cleaning. 

L  Use  correct,  properly  fitting  wrenches  for  nuts,  bolts,  and  objects  to  be 
turned  or  held. 

M,  Clean  the  chips  from  a  machine  with  a  t>rush  —  not  with  a  rag  or  bare 
hands. 

N.     Report  any  unsafe  condition  or  practice  in  the  lat>oratory  immediately. 


Overloaded  Outlet 
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INFORMATION  SHEET 

0.     Do  not  get  involved  in  any  horseplay  in  laboratory  or  classroom  area 

P.      Use  a  solvent  only  after  determining  Its  properties,  what  It  Is  used  for,  and 
how  to  use  It. 

(NOTE:  Atways  read  labels  beiore  using  a  product.) 
Q.     Report  ail  accidents  to  the  Instructor  regardless  of  nature  or  severity. 
lU     Personal  safety  mtes 

A.  Wfear  protective  equipment  as  required.  (Transparency  1) 

1.  Approved  safety  glasses  can  save  your  eyesight!  There  are  many 
hazards  that  your  eyes  might  come  in  contact  with,  so  be  prepared. 
(Transparency  3 

2.  Ear  protection  can  prevent  damage  to  your  hearing. 

3.  Approved  head  gear  (hard  hats)  and  steel-toed  shoes  are  especially 
valuable  on  construction  sites. 

4.  Different  kinds  of  gloves  are  used  to  protect  your  hands  from  rough 
surfaces  or  chemicals. 

5.  Aprons  are  required  when  mixing  strong  chemicals. 

6.  Face  shields  are  required  when  welding. 

(NOTE;  Contact  lens  wearers  must  use  extra  caution  around  heat 
such  as  welders.) 

B.  Secure  loose  clotning  and  long  hair  when  working  around  machines  or 
rotating  equipment. 

Example:   Ties,  scarves,  excessively  wide  sleeves  or  pant  legs 

C.  Remove  rings  and  other  Jewelry  when  working  In  the  latjoratory. 

D.  Conduct  yourself  In  a  manner  conducive  to  safe  laboratory  practices. 

E      Use  soap  and  water  frequently  as  a  method  of  preventing  skin  diseases  and 
Irritations. 

E      Work  only  in  well-ventilatec'  areas. 

G.  Uft  heavy  objects  with  your  leg  muscles,  not  your  t>ack,  (Transparency  3) 

H.  Learn  to  use  a  ladder  properly.  See  specific  rules  on  Transparency  4. 
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Methods  used  to  maintain  a  clean  and  orderly  (ab^natory  (Transparency  5) 

A.  Arrange  machinery  and  equlpnn^nt  to  permit  safe,  efficient  work  practices 
and  ease  In  cleaning. 

B.  Stack  iTtateriais  and  supplies  safely  or  store  in  proper  place. 

C.  Store  tools  and  accessories  safely  In  cabinets,  on  racks,  or  in  other  suitable 
devices. 

D.  Clear  working  areas  and  work  benches  of  debris  and  other  hazards. 

E.  Keep  aisles,  doorways,  and  areas  around  machines  and  equipment  clean 
and  clear  of  debris,  paper,  and  boxes, 

F.  Keep  floors  clean  and  clear  of  obstructions  and  slippery  substances. 


G.  Dispose  of  combustible  materials  property  or  store  in  approved  containers. 

H.  Store  oily  rags  and  other  flammable  materials  such  as  solvents  In  self-clos- 
ing or  spring-lid  metal  containers. 

I.  Know  the  proper  procedures  to  follow  in  keeping  the  work  area  clean  and 
orderiy. 

J,      K**Bp  sufficient  brooms,  brushes,  and  other  housekeeping  equipment  read- 
ily available. 

Classes  of  fires 

A.  Class  A  —  Fires  that  occur  In  ordinary  combustible  materials,  such  as 
wood,  fags,  and  rubbish 

B.  Class  B  —  Rres  that  occur  with  flammable  liquids,  such  as  gasoline,  oil, 
grease,  paints,  and  thinners 
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C.  Class  C  —  Fires  that  occur  In  or  near  electrlcaJ  equipment  such  as  nrK>tOfS, 
swltctiboards«  and  electrical  wiring 

D.  Class  D  —  Fires  that  occur  with  combustible  metals  such  as  Iron  and  mag- 
nesium 

ThiBO  components  of  the  fiie  triangle  (D^nsperency  6) 

A.  Fue!  —  Any  combustible  ^urnabl^  matedat 

B.  Heat  —  Enough  to  raise  the  fuel  to  Its  Ignition  temperature 

C.  Oxygen  —  Necessary  to  sustain  combustion 

(NOTE:  lb  produce  fire  these  three  elements  are  necessary  and  must  be 
present  at  the  same  time.  If  any  one  of  the  three  Is  missing,  a  fire  cannot  be 
started  oi;  with  the  removal  of  any  of  them,  the  fire  will  be  extinguished^ 

Types  of  fhB  extii^utehers  (Transparencies  7  and  8) 

(NOTE:  Other  types  of  fire  extinguishers  are  available  for  specific  applications. 
The  ones  listed  fwe  are  the  most  common  types.) 

A.  Pressurized  water  —  Used  on  Qass  A  fires 

B.  Carbon  dioxide  —  Used  on  Class  B  and  C  fires 

C.  Multi-purpose  dry  chemical  —  Used  on  Class  A,  B,  and  C  fires 

D.  Haion  gas  —  Can  be  used  on  B  and  C  fires  but  Is  prlnwlly  used  on  fires 
Involving  computer  equipment  and  circuitry 

(NOTE:  The  Ingredients  of  many  fire  extinguishers  will  ruin  computer  com- 
p<Mient8>  Haion  gas  is  the  prefen-ed  type  around  this  ^uipn^ent.) 


Protective  Equipment 


Eye  Protection  Gloves 


Protective  Head  Gear    Steel-Toed  Shoes 


FaceSliieid     n    n  Ear 

/  Vy  V  Protection 

□ 


Apron 


Principal  Eye  Hazards 


Impact  of 
Flying  Particles 


— 1_ 

o 


Dusts 


Hot  Splashing 
Metals 


Chemical  Fumes 
and  Liquids 


Injurious  Light  Rays 


LIFT  THIS  WAY 


Proper  Use  of  a  Ladder 


Check  for  broken  or  unsafe  parts 


ladder  V4  length  from  wail 


Use  both  hands 


Never  stand  on  top  rungs 


Open  stepladder  fulfy 


Face  ladder  when  going  up  or  down— never  jump  off        Only  one  person  on  a  ladder 


Poor  Housekeeping  indicators 

1.  Objects  and  Materials  on  Floors 

2.  Equipment  Out  of  Place 

3.  Poor  Storage  Practice 

4.  Poor  Waste  Disposal  System 

5.  Dirty  Walls,  Windows,  and  Lights 

6.  Fire  Hazards 


The  Fire  Triangle 

To  produce  fire,  three  things  must  be  present  at  the  same  time. 


OXYGEN 

If  any  one  of  the  three  Is  missing,  a  fire  cannot  be  started  or,  with 
the  removal  of  any  one,  the  fire  will  be  extinguished. 


standard  Letter  Symbols 
for  Fire  Extinguishers 


Distinctive  letters,  sliapes,  and  colors  mark  extinguishers  accord 
ing  to  the  classes  of  fires  on  which  they  should  be  used. 


Types  of  Fire  ExHnguishers 


Type  of  Fbi 

Approved  Type  of  Extliigidsti^ 

Pressttif^ 

I  Carbon 
1  Oloxftie 

MuM-Purpose 
Di-yClramlG^ 

Hatoi 
Gas 

Dry 
Powder 

Class  A  Fires 

OROINAiiY  COMBUST»L£S 
•  Wood  •  Pmm  •  QeSh  ale 

Cia^s  B  Rres 

FlAMMABtJE  UQUiDS.  QftEASE 
•  SasoBm  •  FBiflls  •  (Ms, 

ft 

( 

.  . 

\ 

J 

Class  C  Rres 

ElfCTRICAL  EQUiPMENT 
*  MolMV  *  SwNciws,  0te. 

c 

J 

Class  D  Rres 

COMBUSTfflLE  MEmLS 

^  .    ,J 
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HANDOUT  #1  —  GENERAL  DiRECTIONS  FOR  QiVtNG  RRST  AID 


+ American 
Red  Cross 


K««p  Ura  li^ared  person  tying  4omn,    U=2^fe!l---'  Do  not  give 

li^pilds  to  an  onconscions  person.       >i3sv  breathing  with 

mottth'to-nmotJi  ertlflclei  re^li^tfon.  ^^^^^^^  Control  bleeding  by 
pressing  on  the  wound.  "^^^^^^^^  DUvte  swallowed  poisons 
and  call  tbe  Poison  Control  Center.  Keep  broken  booM  from  raov> 
ingi*  ^^j^^^d^  Cover  bums  with  thick  layers  of  doth. 
Keep  heart-attack  cases  ^niet  and  give  cardlopnimonary  remscitation 


(CPR)  if  it  Is  necessary  and  if  yon  have  been  trained.  Keep  a 
fainting  victim  lying  flat.  icCl^^lfii     "  =^   For  eye  injnrles,  pad 


and  itandage  both  eyes.  Always  call  a  doctor. 


FcMT  more  information  about  these  anu  other  Hfesavlng  techniques,  contact  your 
Red  Cross  chapter. 


GENERAL  AND  LABORATORY  SAFETY 

UNIT  ii-A 


HANDOUT  #2  —  EMERGENCY  NUMBERS 

Emergency  Telephone  Numbers 

Rescue  Squad   

Fire  Department   

Police   

Physician   

Hospital  Emergency 

Room   

Poison  Control 

Center  _„  

Additional  Numbers   


When  you  cat!  for  emergency  help,  tell: 

1.  WHERE  the  emergency  situation  is,  with  cross 
streets  if  possible. 

2.  TELEPHONE  NUMBER  you  are  calling  from. 

3.  WHAT  HAPPENED  —  heart  attack,  auto  accident, 
fall,  etc. 

4.  HOW  MANY  persons  need  help. 

5.  WHAT  Is  being  done  for  the  victims. 

NOTE:  YOU  HANG  UP  LAST.  Let  the  person  you  called 
hang  up  first. 

Record  and  post  emergency  telephone  numbers  in 
advance  so  that  they  will  be  readily  available  when  you 
need  them. 
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HANDOUT  #3  —  OSHA  SAFETY  CHECKLIST 


Hand  and  Portable  Powar  Tools 

1 .  All  hand  and  |X>rtable  power  toots  are  in  good  operating  condi- 
tion: no  defects  in  wiring;  equipped  with  ground  wires.  Yes  No 

Z    Al)  portable  equipment  is  equipped  with  necessary  guarding 

devices.  Yds  No 

3.  All  compress  air  equipment  used  for  cleaning  operations  is 
regulated  at  30  psi  or  less;  chip  guarding  and  personal  protect- 
ive equipment  are  provided.  \bs  No 

Machine  Guaidlng  and  Mechanical  Safety 

1 .  Every  production  machine  has  been  Inspected  as  to  the  follow- 
ing Items  and  found  to  be  in  satisfactory  of^ratlng  condition: 

a)  Cleanliness  of  machine  and  area  Yes  No 

b)  Securely  attached  to  floor  Yes  No 

c)  Operations  guarded  Yes  No 

d)  iiiumination  Ybs  No 

e)  Effective  cutoff  devices  Vfes  No 

f)  Noise  level  Me>s  No 

g)  Adjustment  Yss  No 

h)  Material  flow  Viss  No 

Materia)  Hazards 

1.  Ail  hazardous  gases,  liquids,  and  other  materials  are  properly 

labeled  and  stored.  Yi»s  No 

2.  Areas  wh^  hazardous  materials  are  in  use  are  fire-safe  and 

restricted  to  authorized  employees.  )bs  No 

3.  Where  X-ray  Is  used,  the  area  Is  pn>perly  shielded  and  dosime- 
ters are  used  and  processed  for  all  authorized  employees.  Y»8  No 

4.  Protective  clothing  Is  worn  by  employees  when  oxidizing 

agents  are  being  used.  Yes  No 

5.  AH  hazard  areas  are  posted  with  NO  SMOKING  signs.  Y»s  No 

6.  Alt  areas  where  caustics  or  corrosives  are  used  have  been  pre  • 

vided  adequately  with  eye  fountains  and  deluge  showers.  Yss  No 
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ASSIGNMENT  SHEET  #1  -  COMPLETE  A  SAFETY  PLEDGE 

NAM6   SCORE  


Safety  Ptocfoo 

It  is  understood  that  each  student  will  be  given  proper  Instruction  In  the  use  of  the  equipment  and 
In  the  correct  safety  procedure  concerning  the  equipment  t)efore  she  or  he  will  be  allowed  to  oper- 
ate It  The  student  must  i»sume  responsibility  for  following  safe  practices.  Wa,  therefore,  ask  that 
the  student  sut>s«:rlbe  to  the  following  safety  pledge. 


I  wll!  f<4fow  aH  safety  lules. 

I  wiH  never  use  a  machine  without  first  having  permission  from  my  Insinictor  or 
supenrlsor. 

I  wm  not  ask  pennisslon  to  use  a  partlciilar  machine  unless  I  have  been  bistnicted 
In  Its  use  and  have  scored  100  percent  on  the  safety  test  for  that  machine. 

I  will  report  ImmecSately  any  accident  or  injury,  no  matter  how  minor,  to  instivctor  or 
supervisor. 


Student's  slgnatura.^  Date. 

Instructor's  signature   Date. 

Parents  or  guardian's  slgnature.^   Dale. 
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UNIT  il-A 


ASSIGNMENT  SHEET  #2  -  SURVEY  THE  LABORATORY  AND  IDENTIFY 

CORRECT  SAFETY  PRACTICES 

NAME  SCORE  

A.  VWtat  safety  practices  are  being  used  in  your  Is^atory  to  promote  general  safety? 
1.  

Z  

a  

B.  What  practices  are  used  to  maintain  an  orderly  latwratory? 

1,  

3.  

C.  Where  Is  your  laboratory  fire  extinguisher  located?  What  type  Is  It,  and  on  what  kinds  of 
fires  may  it  be  used? 


D.     Where  Is  your  laboratory  first  aid  kit  located?  Who  is  permitted  to  use  it? 


E.     What  equipn^t  and  machines  in  your  lab  must  you  have  separate  safety  tesi3  on 
t>efor6  you  are  alk>wed  to  operate  them? 


ASSIGNMENT  SHEET  #2 

F.      What  personal  safety  protection  devices  or  clothing  must  you  wear  while  working  in  the 
latKiratory? 


G.     What  procedure  should  you  follow  If  you  see  an  accident  happen? 


GENERAL  AND  LABORATORY  SAFETY 

UNrr  H  A 


ASSIGNMENT  SHEET  #3  -  IDENTIFY  SAFETY  VIOLATIONS 


NAME  _   ^  SCORE 


Directions;  The  following  paragraphs  show  unsafe  acts  performed  by  a  careless  student.  List 
the  violations  below. 

While  the  Instructor  was  out  of  the  laboratory,  a  student  had  to  nmkeup  work  he  had 
missed  In  school.  He  has  passed  ail  the  safety  tests  on  all  the  machines  In  the  laboratory 
so  there  was  no  reason  why  he  couldn't  catch  up.  The  student  was  wearing  a  long-sleevo 
shirt,  rolled  up  his  sleeves  and  put  his  watch  In  his  pocket 

The  only  drill  that  was  available  had  a  frayed  cord,  but  was  all  right  to  use  because  there 
was  only  a  little  bare  wire  exposed.  Before  plugging  it  In,  he  made  sure  the  locking  switch 
was  locked  on  and  that  the  tool  was  properly  grounded.  When  he  started  drilling,  he 
made  sure  that  the  cord  was  looped  over  his  wrist  to  prevent  it  from  getting  in  the  way  of 
the  operations.  He  did  notice  that  there  was  a  puddle  under  his  feet,  but  he  was  able  to 
keep  the  cord  from  getting  wet. 

After  drilling  the  first  hole,  he  made  sure  that  the  locking  switch  was  off  but  did  not 
unplug  It  because  he  didn't  want  to  further  damage  the  frayed  cord.  He  then  c»-*anged  the 
drill  bit  for  a  larger  hole.  His  safety  glasses  kept  sliding  down  his  nose,  so  he  took  them 
off  t>ecause  there  was  not  real  danger  when  he  was  just  drilling.  When  he  was  finished 
with  the  drill,  he  put  It  on  the  floor  to  keep  the  bench  area  from  getting  cluttered. 

He  then  got  out  the  circular  saw  to  make  a  few  crosscuts.  Seeing  the  possible  dangers 
with  the  saw  compared  to  the  drill,  he  put  his  safety  glasses  back  on.  He  made  sure  the 
locking  switch  was  off  and  then  plugged  It  In.  He  placed  the  cord  over  his  shoulder  to 
keep  it  out  of  the  path  of  the  saw  and  proceeded  to  make  the  cut.  The  board  seemed  a 
little  difficult  to  cut,  but  he  was  puzzled  because  the  blade  was  out  as  far  as  It  could  go 
and  he  was  only  cutting  one-inch  stock.  He  then  started  smelling  a  strange  burning  odcx, 
so  he  immediately  turned  off  the  machine  and  jammed  the  saw  into  th-^  wood  to  stop  It 
as  quickly  as  possible. 

He  put  away  the  bad  saw  and  then  got  out  another  saw  to  finish  the  cut.  After  he  finished 
the  cut  and  released  the  locking  switch,  he  noticed  that  the  guard  had  retracted  property 
so  there  was  no  need  to  wait  until  the  blade  had  stopped  rotating.  He  then  put  away  the 
tools  and  cleaned  up  his  mess  like  a  good  student  should  do. 


72^ 


ASSIGNMENT  SHEET  #3 


List  aii  the  safety  vfoiations. 
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UNIT  IhA 


ASSIQNMEW  SHEET  #4  —  IDENTIFY  PROPER  PROCEDURES  FOR 

LIFRNQ  AND  USING  LADDERS 


Directions:  Circle  the  examples  which  best  represent  proper  prcx»dures  and  explain  why. 


A.      1.  2. 


Why? 
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GENERAL  AND  LABORATORY  SAFETY 

UNIT  W  A 

ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1 

Fife  completed  form  in  the  student's  folder. 
Assignment  Sheet  W2 

Answers  should  Include  answers  from  Information  Sheet  Se«Jtjon  III  and  Section  V.  Use  this 
assignment  to  stress  how  each  student  can  assist  in  maintaining  a  safe  and  orderly  laixira- 
tory 

Assignment  Sheet  #3 

1.  Do  not  work  In  a  laboratory  without  sup)ervislon  or  special  permission. 

2.  Remove  or  tightly  secure  loore  clothing  to  the  body  when  working  in  the  lat)ora- 
tory.  (Tie) 

3.  Never  use  a  power  tool  with  a  frayed  or  damaged  cord,  and  report  it  to  the  Instruc- 
tor. 

4.  Before  plugging  in  a  power  took,  make  sure  the  switch  Is  off. 

5.  Never  operate  an  electrical  p"    ;r  tool  in  or  around  water. 

6.  When  changing  drill  bits,  always  unplug  the  power  tool. 

7.  Always  wear  approved  eye  protection  In  a  laboratory. 

8.  Put  away  all  tools  not  be'ng  used  and  keep  the  floor  clear  of  hazards. 

9.  Never  set  the  blade  to  project  more  than  'fe  Inch  below  the  thickness  being  cut. 

10.  Never  attempt  to  stop  a  saw  by  Jamming  it  Into  the  stock. 

1 1.  If  anything  unusual  happens,  turn  off  the  power  tool  and  report  it  to  the  instructor. 

12.  Do  not  lower  the  saw  or  set  It  aside  until  its  blade  has  stopped  rotating. 
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ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  44 


A. 

2. 

Face  ladder  wtien  going  up  or  down. 

B. 

2. 

Bend  knees  to  a  position  that  is  comfortable,  keeping  back  straight. 

a 

2- 

Allow  only  one  person  on  a  ladder  at  one  time. 

D. 

2 

Open  stepladder  fully  before  using. 

E 

1. 

Never  stand  on  the  top  two  rungs. 

K 

2. 

Check  for  broken  or  unsafe  parts. 
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UNIT  il  A 


JOB  SHEET  #1  -  PROPERLY  LIFT  A  HEAVY  OBJECT 


Equipment  —  hf^avy  object 
Procedure 

1.    Step  up  to  object.  Place  one  foot  beside  (^ject  and  one  behind.  (Figure  1) 
FIGURE  1 


Squat  down  arui  grasp  inject 
with  both  hands.  (Figure  ^ 

FIGURE  2 


a    Tuck  In  chin.  (Rgure  3) 


FIGURE  3 
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Tuck  In  eJbows  and  arms. 
(Figure  4) 


5.    Hold  load  close  to  body 
(Figure  5) 


FI'SURE  4 


FIGURE  5 


6.    Keep  back  strafght  and  body  weight  directly  over  feei  as  you  stand  up.  Use  your 
leg  muscles  to  raise  yourself  and  the  object 


FIGURE  6 


FiGUF£  / 


GEtv£RAt  AND  LABORATORY  SAFETY 

UNIT  li-A 


NAME   SCORE  

TEST 

1.  Comptete  the  foitowing  statements. 

a>   is  the  state  or  condition  of  being  safe  and  free  from  danger  risk, 

or  Injury 

b.  Accident  is  any  sudden,  unintentional  event  which  causes  personal 

 or  danrjage. 

c.   is  the  Immediate,  temporary  care  given  an  accident  victim  until 

services  of  a  physician  can  be  obtained. 

2.  Match  the  following  colors  of  the  safety  color  code  with  the  cor<5Ct  statements  of  thi^ 
uses. 


a. 

Dosignates  caution 

1. 

Green 

b. 

Used  to  Identify  the  location  of  fire  fighting 

2. 

Ivory 

equipment 

3. 

Orange 

C. 

Designates  the  location  of  safety  and  first 

aid  equipment 

4. 

Purple 

d. 

Designates  dangerous  parts  of  equipment 

5. 

Blue 

which  may  cut,  crush,  shock,  or  otherwise 

injure 

6. 

Red 

e. 

Designates  caution  against  starting  equip- 

7. 

Vfeik5w 

ment  while  It  Is  being  worked  on  or  against 

the  use  of  defective  equipment 

a 

Biack 

f. 

Used  to  reflect  light  and  "show  the  way" 

9. 

Brown 

3.    Select  true  statements  concerning  general  iatioratory  safety  mies  by  placing  an  "X**  In 
the  appropriate  blanks. 

 a.      Keep  aisles  and  doonways  clutterwi. 

 b.     Turn  off  power  before  leaving  machines  and  remain  at  machine  until  It 

comes  to  a  stop. 

 ^c.      Use  tools  and  equipment  for  any  reason. 


TEST 


 d.  It  Is  not  necessary  to  ask  permission  to  use  machines  or  tools. 

  Report  any  defective  tools  or  equipment  to  instructor. 

 *.  Use  your  hand  to  clean  chips  from  a  machine. 

 g.  Tools  may  be  put  anyplace  In  the  laboratory. 

 h.  It  Is  not  necessary  to  clean  up  spilled  liquid. 

 j.  Do  not  get  invol^  In  any  horseplay. 

 j.  You  may  use  machines  unsupewlsed  If  your  instructor  wlH  only  be  away 

from  the  room  about  10  minutes. 

Complete  the  following  statenwnts  concerning  personal  safety  rules  by  circling  the  cor- 
rect wofds. 

a.  Use  (soap  and  watei;  lotion)  frequently  as  a  method  of  preventing  skin  diseases 
and  Infections. 

b.  (Approvod  safety  glasses.  Any  glasses)  can  save  your  eyesight. 

c.  (Safety  glasses.  Face  stMis)  are  required  when  welding. 

d.  Remove  (glasses.  Jewelry)  when  working  in  ma  laboratory. 

e.  Lift  heavy  obiects  with  your  (leg,  liac>)  muscles. 

(Complete  the  following  statements  concerning  metf-jods  used  to  maintain  a  clean  and 
orderly  laboratory  by  filling  In  the  blanks  with  words  from  the  following  list  Debris,  slip- 
pery substances,  plastk:  trash  containers,  metal  containers,  cabinets 

a     Store  oily  rags  and  other  flammable  materials  in  . 

b.  Keep  floors  clean  and  clear  of  obstructions  and  

c.  Keep  aisles,  doonways,  and  areas  around  machines  and  equi{»nent  clean  and 
clear  of  and  boxes. 

d.  Stwe  tools  and  accessories  safely  In  or  racks. 


TEST 


6.  Match  the  classes  of  fire  with  the  correct  statements  defining  each  class. 

 a      Fires  that  occur  with  flammable  liquids      1.  Class  A 

such  as  gasoline,  oH,  or  grease 

2.  Class  B 

 ^b.      Fires  that  occur  In  ordinary  combustible 

materials  such  as  wood,  rags,  and  mbblsh      3.  Class  C 

 c.      Rres  that  occur  In  or  near  electrical  equip-      4.  Qass  D 

ment  such  as  motors,  switchboards,  and 
electrical  wiring 

7.  Label  the  three  components  of  the  fire  triangle. 


8.  Write  the  number  or  numbers  of  the  fire  extinguisher  best  suited  to  extinguish  each 
class  of  fire. 

 a.      Fires  that  occurnear  or  in  computers  1.  F^ssurized  water 

 b.      Class  C  fires  2.  Caribon  dioxide  (COj) 

 ^c.      Class  A  fires  3.  Multi-purpose  dry 

chemical 

 ^d.      Class  B  fires 

4.  Halongas 

(NOTE:  if  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

9.  Complete  a  safety  pledge.  (Assignment  Sheet  #1) 

10.  Sunrey  the  laboratory  and  Identify  correct  safety  practices.  (Assignment  Sheet  #2) 

1 1 .  Identify  safety  violations.  (Assignment  Sheet  #3) 

12.  Identify  proper  procedures  for  lifting  and  using  ladders.  (Assignment  Sheet  #4) 
ia  Demonstrate  the  ability  to  property  lift  a  heavy  object.  (Job  Sheet  #1) 
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UNIT  ll-A 

ANSWERS  TO  TEST 


1. 

a. 

Safety 

b. 

Injury 

c. 

First  aid 

2 

fk 

7              d  3 

b. 

6              e.  5 

c. 

1               f.  2 

3 

b  e 

j 
1 

4. 

a. 

Soap  and  water 

b. 

Approved  safety  glasses 

c. 

Face  shields 

d. 

Jewelry 

e. 

Leg 

6. 

a. 

Metal  containers 

b. 

Slippery  substances 

c. 

Debris 

d. 

Cabinets 

6. 

a. 

2 

b. 

1 

c. 

3 

Oxygen 


a 


b. 
c. 
d. 


4 

2,3,4 
1.3 
2,  3,4 


9.— 13.    Evaluated  to  the  satisfaction  of  the  instructor 
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UNIT  i-B 


UNIT  MJECTIVE 

After  completf on  of  this  unit,  the  stucient  shoutd  t>e  abie  to  define  communicatfon  technolofiyi 
how  it  relates  to  the  past,  future,  and  present  and  ^pply  th»j  communication  system  model  to 
establish  an  organization.  Competencies  wiii  t>e  demonstrated  by  completing  the  assignmrnt 
sheets  and  unit  test  with  a  minimum  of  85  percent 

SP^iFiC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  fc>e  able  to: 

1.  Match  terms  related  to  communication  with  the  correct  definitions. 

2.  Select  from  a  list  tt)e  definition  of  communication  technoiogy. 

3.  Complete  statements  concerning  the  history  of  communication. 

4.  identify  the  elermnts  of  communication. 

5.  Identify  steps  in  the  communication  process. 

6.  Match  parts  of  the  (x>mmunication  system  with  ttie  connect  functions. 

7.  Distinguish  between  the  types  of  communication. 

8.  Discuss  the  impact  of  communication. 

9.  Classify  careers  \n  visual  communication. 

10.    Classify  care^  in  audiovisual  communication. 


2B 

OBJECTIVE  SHEET 

11.  Research  a  communication  device  and  discuss  its  possible  effect  on  the  future. 
(Assignment  Sheet  #1) 

12.  Send  a  message  In  a  unique  manner.  (Assignment  Sheet  #2) 

13.  Establish  a  communication  organization  to  produce  a  product  or  servlca.  (Assign* 
nr>ent  Sheet  #3) 

14.  Research  a  communication  career.  (Assignment  Sheet  #4) 
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INTRODUCTION  TO  COMMUNICATION 

UNIT  I  B 


SUGGESTED  ACTiVtTtES 


Obtain  additional  materiais  and/or  Invite  resource  people  to  class  to  supplement/rein- 
force Information  provided  in  this  unit  of  instruction. 

(NOTE  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Provide  students  with  objecthre  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  Information  and  assignment  sheets. 

Discuss  Information  and  assignment  sheets. 

Integrate  the  foiiowing  activities  throughout  the  teaching  of  this  unit: 

1.  Invite  professionals  from  ail  areas  of  communication  to  visit  with  your  students. 

2.  Have  students  find  pictures  of  diffwent  ways  people  use  communication  technol- 
ogy in  communicating  with  each  other.  Matte  a  display. 

3.  Give  students  guidance  in  project  selection.  Select  a  project  that  will  give  the  stu- 
dents a  broad  range  of  experience  with  communication  technology  and  hovt  it  will 
relate  to  the  technlcai  world.  If  possible,  plan  to  create  profit  and  goodwill  for  your 
department  with  the  project. 

4.  Plan  to  integrate  student  organization  activities  and  events  into  your  communica- 
tion curriculum.  The  AIASA  competitive  events  guidelines  may  followed  for  a 
research  paper. 

5.  Use  Handout  #1  to  communicate  to  the  parents  what  their  children  will  be  doing 
this  session. 

6.  Use  package  design  as  a  design  problem. 

a      Have  each  student  choose  a  prcxluct  or  assign  a  product  to  be  package. 

b.  Analyze  existing  package  designs.  Discuss  the  strengths  and  weaknesses 
of  the  designs.  Discuss  why  some  oackac^  appeal  to  a  particular  group  of 
consumers. 

c.  Ask  your  students  to  disassemble  existing  packages  and  produce  de^lop- 
ment  drawings  of  them  In  the  following  units. 

7.  Demonstrate  classroom  equipnnent  that  will  be  used  In  communication  technol- 
ogy. 


4-B 

SUGGESTED  ACTIVrTIES 

8.  Give  a  demonstratton  of  Interference  by  using  a  laser  or  radio  signal. 

9.  Plan  to  have  students  role  play  different  careers  or  sending  messages  through  dif- 
ferent types  of  communication. 

10-    Institute  an  Interdisciplinary  activity  such  as  having  students  create  a  message  In 
language  arts  class  and  send  it  In  the  technology  education  class. 

11.    Meet  Individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  Indicate  to  them  possll>le  areas  for  improvement. 

G.  Administer  test. 

H.  Evaluate  test. 

I.  Reteach  If  necessary. 

REFERENCES  USED  IN  DEVELOPING  TH?S  UNIT 

A.  Jones,  Ronald  E  and  Janet  L  Robb.  Discov&ing  Technology  Communication.  Dallas, 
TX:  Harcourt  Brace  Jovanovlch  Publishers,  1986. 

B.  Seme,  E.  Allen  and  Paul  Gumming.  Exploring  Technology.  Wbrcester,  MA:  Davis  Publish- 
ing, Inc.,  1980, 

C.  AIASA  Competitive  Events  Guidelines.  Besion,  VA:  National  AIASA,  1985. 

D.  Hauenstein,  A.  Dean  and  Steven  A.  Bachmeyer  The  World  of  Communications,  Visual 
Media.  Bloomlngton,  IL:  McKnIght  Publishing  Co.,  1974. 
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INFORMATION  SHEET 


Twms  md  ffefinftkMts 

A.  Communication  —  A  process  by  which  Information  Is  exchanged  between 
intHvlduals  through  a  common  system  of  words,  symbols,  signs,  or  behav- 
ior 

(NOTE:  Communication  may  be  from  person  to  person,  person  to  machine, 
machine  to  machine,  or  nnachlne  to  per«>n.) 

B.  VetbsA  communication  ~  Using  words  as  a  means  of  exchanging  Informa- 
tion 

Examples:  Spe^hes,  letters,  memos 

0.  Non-verbal  communication  ~  Exchanging  Information  through  signs,  sym- 
bols, or  b3havior  without  the  use  of  words 

Examples:  Gestures,  smells,  touches,  traffic  light 

D.  Telecommunication  —  Exchanging  Information  over  a  distance  through  the 
use  of  electronics 

Examples:  Telegraph,  radio,  television,  computers 

E  Interference  —  Anything  that  keeps  a  message  from  being  communicated 
clearly;  noise 

Definition  of  communicatfon  technology  ~  Techniques,  devices,  and  processes 
that  people  use  to  enhance  their  abilities  to  communicate 

Examples:  Graphic  communication  (drafting,  printing,  photograph^,  teleconv 
municatlon 

History  of  communication  (Transparency  1) 

A.     Early  methods  of  graphic  communication 

1    Cave  pictures  (early  people,  15,000  B.C.) 

2.  Hieroglyphics  (Egyptians.  3,000  B.C.) 

3.  Aiphat>ets  (Greeks  and  Romans) 


INFORMATION  SHEET 


B.  Mass  printing 

1 .  vytood  cuts  (Europe  1 4O0's) 

2.  Movable  metal  type  (Europe  and  Asia,  1450) 

3.  Letterpress  printing  (Colonial  Amer^'ca,  163^ 

4.  Uthc^raphlc  process  (1700) 

5.  Offset  press  (1905) 

C.  Photography 

1.  Ught-sensltlve  metal  and  glt^  plates  (CIvH  Wai;  1^ 

2.  Rolled  film  (marketed  by  George  Eastman,  1888) 

3.  Hologram  (196(^ 

D.  Eiectronic  messages 

1.  Morse  Codeftetegraph  (1844) 

2.  Telephone  (1876) 

3.  Radio  (1895) 

4.  Tekvlslon  (1^) 

5.  Computers  (1944) 

6.  Transistor  (1947) 

7.  Integrated  circuit  (1959) 
a    Microcomputer  (1976) 

9.    Laser  vkJeodlsk  player  (197^ 
10.    Desktop/electronlc  publishing  (19801$) 
Etements  ol  commimlcafion  (Figure  1) 

A.  Sender  —  Any  one  or  thing  that  sends  a  message. 

B.  Message  —  Any  communteatlon  between  sender  and  mcelven 

C.  Channel  —  The  means  through  «rtilch  a  message  is  sent. 


INFORMATION  SHEET 


D.     Interference  —  Anything  that  prevents  a  message  from  being  communi- 
cated clearly;  noise. 


E. 
F. 


Receiver  —  One  who  receives,  cr  gets,  a  message. 
Feedl>eck  —  The  reaction  or  reply  one  has  to  a  message. 
(NOTE:  This  Is  necessary  to  evaluate  the  effectiveness  of  the  message^ 
FIGURE  1 


Sender 


Interference 
I 

Channel 


r 


#0  # 


Message 


Feedback 


.1 


V 


interference 


Receiver 


steps  of  the  commtinteatton  process  (Transparency  2) 

(NOTE;  Successful  communication  depends  on  both  the  sender  and  the  receiver 
understanding  the  communication  process.  The  four  steps  listed  can  be  entered 
at  any  point,  but  no  steps  can  be  omitted  without  causing  a  breakdown  in  conn- 
munication.) 

A.     Encoding  —  Preparing  a  message  that  a  person  recel'.  'ng  the  message  will 
understand 


B. 


Examples:  Perceiving,  comprehending,  symbolizing,  organizing,  valuing 

TVansmitting  —  After  the  sender  encode  the  message  he  or  she  s^nds  it  to 
the  receiver  through  some  fmans.  (Transparency  3) 


Examples:  Gesturing,  touching,  speaking,  drawing,  writing 


INFORMATION  SHEET 


VI. 


C.  Receiving  —  Takes  place  when  a  person  accepts  a  message  and  Is  able  to 
n9cogn{2»  Its  symbols.  The  five  basic  senses  are  used  to  receive  messages. 
(Transparency  4} 

Examples:  Seeing,  hearing,  feeling,  smelHng,  tasting 

D.  Decoding  ~  Tb  understand  and  respond  to  the  messano 

Examples:  Perceiving,  Interpreting,  synthesizing,  resj:  ending 

(NOTE:  Once  a  message  has  gone  through  the  communication  process,  It 
can  be  forgotten  or  stored  In  a  memory.  To  recall  a  message  It  must  be 
retrieved  from  your  memory  bank.  Storing  and  retrieving  a  message  allows 
it  to  be  rapeated.) 

Parts  of  the  communication  system  (Figure  2) 

A.  Input  —  The  ^nder  gathers  necessary  re^urces  to  develop  &  message. 

B.  Process  —  The  sender  uses  equipment  and  material  to  process  Informa- 
tk>n. 

C.  Output  —  The  completed  message  Is  sent  to  receiver. 

D.  Feedback  —  The  reaction  of  the  receiver.  Often  the  feedback  Is  returned  to 
the  sender. 

FIGURE  2 


INPUT 

PROCESS 

OUTPUT 

 ^ 

^  FEEDBACK   

Vn.    Types  of  communicstlon  (IVansparency  ^ 

A.  Visual  communlcatlcii  —  Based  on  our  sense  of  sight. 
Examples:   Drawings,  newspapers,  books 

B.  Audio  communteatton  —  Based  on  our  sense  of  hearing. 
Examples:  TeleplK>ne8,  stereos,  tape  recorders 
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C,     Audiovisual  communlcatfon  —  Combines  visual  and  audio  messages. 

Examplea:  Movies,  television 

VHL    Impact  of  comrnuntoatton  technology 

Fwnilies  expertence  the  impact  of  communication  technology  through  the 
stockmeiket  report  In  the  dally  newspaper;  listening  to  the  latest  lecordlnfl 
on  the  radio,  or  watching  the  day^  events  on  a  television  newscast  Buying 
an  advertised  product  or  receiving  a  telephcne  call  Is  also  an  effect  of  com- 
munication. 

Govermnents  could  not  operate  today  without  mass  media.  Communica- 
tion serves  at  all  levels  of  government  local,  state,  and  national.  Govern- 
n:mnt  leaders  and  journalists  keep  us  infomied  through  the  media. 

tntamatioiial  events  are  telecast  m)rldwlde  almost  Immediately.  MilHary 
conflicts,  disasters,  and  political  and  social  events  become  public  informa* 
tion  daily  l^vislon  and  satellite  transmission  has  linked  the  nations  of  ttie 
world  and  brought  millions  entertainment  and  infonnation. 

mdtmtrlatteonnnerelal  businesses  use  communtoation  technology  each 
day  to  communicate  with  their  empk>yees  and  to  promote  their  business 
and  products  with  consumers.  The  use  of  computers  has  increased  produc- 
tivity and  in  some  cases  has  improved  employee  safety 

tX.     Careers  In  visual  communication 

A.     Creathre  careers 
Designer 
Photographer 
Writer 
Reporter 
Editor 

Technical  illustrator 
flatter 

Graphic  artist 
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A. 


B. 


0. 


D. 


1. 

3. 
4. 
5. 
6. 
7. 
8. 
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B.  Trade  careers 

1.  Press  op<^rator 

2.  Composer 

3.  Camera  of»rator 

4.  Image  assembly  specialist 

5.  Platemaker 

6.  Bindery  worker 

C.  Management  careers 

1.  Pixjductlon  manager 

2.  Personnel  manager 

(NOTE  Education  and  training  needed  to  find  employment  Include  high 
school  education,  technical  school  In  area  of  work,  community  college  with 
a  two-year  associate  degree,  or  college  degree.) 

Careers  In  audio-visual  communication 


Creative  careers 

1. 

Radio  and  television  announcer 

2. 

Actor  and  actress 

3. 

Computer  programmer 

4. 

System  analyst 

5, 

Electronic  engineer 

Trade 

care&rs 

1. 

Camera  operator 

2. 

Broadcast  technician 

3. 

Computer  operator 

4. 

Computer  service  technician 

5. 

Telephone  operator 

6. 

TeleptKMie  service  technician 

I-  ; 
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Management  careers 

1.  Director 

2.  Production  manaeer 
a    Personnel  manager 


(NOTE  Education  and  trarfnlng  needed  to  find  employment  Nwhjde  Wflh 
BctiotA  education,  technical  school  In  area  of  work,  community  college  with 
a  tv>fo-year  associate  degree,  or  college  degree.) 


Communication  Time  Line 


Advances  in  communication  technology  create 
more  efficient  systems  resulting  in  increased 
speed  of  communication. 


I        I  -  I  ■  ■      I     -   I  =t= 

1000        1200        1400        1600        1800  2000 


TIME 
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Steps  in  the  Communication  Process 


Storing  and  Retrieving  allow  the  same  message  to  be  repeated. 


Retrieving 


TM2 


Transmitting  IMessages 


We  transmit  messages  In  many  ways. 


Speaking  Drawing 


WHting 


Receiving  Messages 


We  receive  messages  through  our  five  basic  senses. 


Hesring 


pop  pop 


Smeliing 


Feeling 


Tasting 


J 
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Types  of  Communication 


visual  Communication 


Audio  Audiovisual 
Communication  Communication 
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INTRODUCTION  TO  COMMUNICATION 

UNIT  hB 

HANDOUT  #1  -  PARENT  COMMUNiOUE 

Dear  Parent 

The  purpose  of  this  comimmlque  is  to  inform  you  thai  


will  be  partlclpeting  In  Communication  Technotogy  this  nine  weeks.  A  number  of  exciting  and 
challenging  activities  are  planned.  A  vartety  of  actlvHIes  are  planned  Including 


During  this  nine  weeks  of  stud)^  technotogy  education  stuctents  wlit  be  using  equipment, 
tools,  and  chemlcais  related  to  this  area  of  8tu£^  Saf^  practices  are  encouraged  in  the  labora- 
tory and  dassfoom  at  ail  times.  Please  sign  and  return  this  letter  to  me  to  indicate  that  you 
have  no  objectk>n  to  your  students  parttelpatton  in  these  laboratory  acuities.  The  student 
will  also  sign  this  tetter  to  indteate  a  willlncpiess  to  piacttee  safe  work  habits. 

\tHi  are  inv'ted  to  visit  our  program  at  any  time.  Please  feel  free  to  call  the  office  to  set  a 
time. 

Thank  you. 


(Instructor) 


I  will  practice  safe  work  habits  In  the  laboratory  at  all  times. 


(Students  Signature)  (Dat^ 


(Parent  or  Quardi«)  Signature)  (Date) 


J  r 
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ASSIQNMEMT  SHI^  #1  -  RI^EAIICH  A  COMMUNICATION 
DEVICE  AND  DISCUSS  ITS  POSSIBLE  EFFBIT  ON  THE  FUTURE 


NAME   SCORE 


Directions:  Seiect  a  comtnunication  device. 

Examples:  VMeo  tape  recorder,  tetephorte  system,  microcomputei;  computer-aided  design 
or  manufacturfng,  printing  process 

Qtve  sonw  information  on  its  effect  on  society  today  and  discuss  how  it  could  affect  the  future 
generation.  The  research  infcmnation  ^loukt  inciiKie  histor^ii  current  statim,  and  effect  on  the 
future  of  Vbe  communlcati<»i  device. 
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UNIT  l-B 

ASSIGNMENT  SHEET  #2  -  SEND  A  MESSAGE  IN  A  UNIQUE  MANNER 

NAME   SCORE  

Directtons:  Select  a  unique  and  appropriate  way  to  send  a  message  to  some  one  or  thing. 

Examples:  \bu  went  a  Job. 

Vbu  must  dismiss  someone  from  a  Job. 
You  want  a  date  with  someone. 
Mbu  wish  to  tell  a  parent  something. 

Now  choose  a  problem  and  use  the  four  baste  functions  of  a  communications  system  to  solve 
it 


INPUT 

PROCESS 

OUTPUT 



 ► 

*-FEEDBACK-^ 


\bur  message  will  be  evaluated  in  the  following  areas: 

•  \Nas  the  message  encoded  property? 

•  Was  the  message  transmitted  welt? 

•  Wlas  the  lecelver  able  to  understand  (decode)  the  message? 

•  How  did  the  receiver  respond  to  the  message  <feedt>ack)? 


ETE*29>B 


INTRODUCTION  TO  COMMUNICATION 

UNIT  l-B 


ASSIGNMENT  SHEET  #3  ^  ^ABLISH  A  COM'lUNICATION 
ORGANIZATION  TO  PROCHICE  A  PRODUCT  OR  SERVICE 


NAME   SCORE 


Dtrisctions:  Work  as  a  gtt>up  or  as  directed  by  your  fnstructor  and  decide  the  type  of  organizar 
tion  to  be  establislYed.  Report  your  decisions  to  your  instructon      the  foiiowing  steps. 

A.  Select  a  type  of  communication. 

Examples:  Printing,  photograptry,  drafting,  telecommunication  (radio,  television,  tele- 
phone), graphic  reproduction 

(NOTE:  Factors  to  consider  in  seleetion  are  what  facilities  are  available  in  your  labora- 
tory FOtiow  instructor^  directions  for  selection.) 

B.  Generate  capital. 

Examples:  Sell  product  or  service  in  advance,  sell  stock,  use  school  funds 

0.     Establish  management  system  and  make  Job  assignments. 

(NCTC:  This  involves  setting  up  oiiganizattonai  structure,  assigning  personnel  posi- 
tions, and  acquiring  facilities  and  equipment.) 

D.     Develop  product  or  sefvice  kiea 

(NOTE:  Use  prc^m-soivlng  techniques  to  decide  what  project  or  product  will  be  used 
as  assignment.) 
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UNIT  l-B 


ASSIGNMENT  SHEET  #4  —  RESEARCH  A  COMMUNICATION  CAR^ 


NAME   SCORE 


Directions:  Examples  of  careers  in  the  commtini<»t(r  n  fleid  wrere  discussed  in  the  Infommtlon 
Sheet.  \bu  may  be  atrie  to  name  other  careers  also.  Select  a  career  you  think  you  wouid  tw 
good  in.  Research  for  more  details. 

Examples:  1.  What  Is  the  exact  training  needed? 

2.  Where  can  you  get  that  training? 

3.  What  are  the  «^>i1dng  conditions  for  that  Job? 

4.  What  are  the  future  po^ibHIties  of  employment? 

5.  Why  would  you  t>e  good  at  that  K>h? 

Compile  the  resuits  of  your  research  and  present  it  either  in  written  or  oral  form  as  requested 
l3y  your  instructoc 

A  written  research  paper  should  include  the  following: 

•  Title  page 

•  Ibbie  of  contents 

•  Introduction 

•  Review  of  Ut^ture  (body) 

•  Conclusion 

•  Endnotes^tnotes  (if  applicat^e) 
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NAME 


SCORE, 


TEST 


1. 


2. 


Match  the  terms  on  the  right  with  the  correct  definitions. 
 a. 


.b. 


_c. 


.e. 


Using  words  as  a  means  of  exchar^ing 
information 

Exchanging  Information  through  signs, 
symbols,  or  behavior  without  the  use  of 
words 

Anything  that  Keeps  a  messa^  from  being 
communicated  clearly;  noise 

Exchanging  information  over  a  distance 
through  the  use  of  electronics 

A  process  by  which  Information  is 
exchanged  between  individuals  through  a 
conimon  system  of  words,  symbols,  signs, 
or  behavior 


1.  Vertmi  communica- 
tion 

Z  Communication 

3.  Interference 

4.  Visual  communica- 
tion 

5.  Tt^^ommunication 

6.  Gestures 

7.  Non-verbal  communi- 
cation 


Select  the  correct  deflrition  for  communication  technology  by  placing  an  "X"  In  the 
appropriate  blank. 

 a.     The  use  of  a  thin,  flexible  strand  of  pure  glass  to  send  a  light  beam 


.b. 


The  use  of  materials,  labor;  equipment,  methods,  and  management 
resources  efficiently  to  pnxJuce  a  structure  on  site 

 c.     Ttre  use  of  techniques,  devices,  and  processes  by  people  to  enhance  their 

ability  to  communicate 

Con^jlete  the  following  statements  concerning  the  history  of  communication  by  c!r- 
cllng  the  conect  words. 

a     (Hferoglyplilcs,  Cave  pictiires,  Greek  and  Roman  alphabet^  were  the  eMlieat 
forms  of  graphic  communteation. 

b.  (UttofpiBsa,  OffseQ  printing  began  to  be  used  in  the  1600^ 

c.  R  "»Hed  film  for  photography  was  first  marketed  in  1888  by  (Sam  Kodak,  George 
Eastman). 


ERIC 


1 


i  4 


TEST 

d.  The  ffrst  electronic  messages  were  sent  by  (tetophone,  telegraph). 

e.  The  computer  was  Invented  in  (1M4, 1969). 

Identify  the  elements  of  communication  by  filling  In  the  blanks  be'iow. 


'//  / 


■■■■■■■aai| 


a. 
b. 
c. 
d. 
e. 


f. 
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TEST 


5.    Identify  the  steps  fn  the  communteatlon  process  l)y  wrltlna  the  following  words  In  the 
correct  Wanks:  ReceMng,  decoding,  tnwismltting,  encoding 


d. 


6.    Match  terms  on  the  right  with  the  correct  definitions. 


8U 

Completed  message  Is  sent  to  receiver 

1. 

Process 

b. 

Reaction  of  the  receiver 

2. 

Output 

.c. 

Gathers  necessary  resources  to  develop  a 

3. 

Feedtiack 

iDessage 

d. 

Uses  equipment  and  material  to  process 

4. 

Input 

information 

5. 

Development 

ERIC 


TEST 


Categosize  the  followInQ  examples  according  to  the  type  of  communteatlon  by  placing 
the  following  letters  next  to  the  appropriate  examples: 

V  ~  Visual 
A  —  Audio 
AV  —  Audiovisual 


a. 

Television 

Stereo  record  players 

C- 

Newspapers 

d. 

Drawings 

e. 

Tape  recorders 

f- 

Movies 

 g. 

lidlephones 

h. 

Books 

Discuss  the  Impact  of  communlcatton  technology  on  the  following  areas  of  our  society, 
a.      Families  —   


b.     Gowrnments  —  .   ™.  — —  • 

Classify  the  following  careers  in  visual  communication  by  placing  a  "C"  next  to  the  cre- 
ative careers,  a  "T"  next  to  the  trade  careers,  and  an  "M"  next  to  the  management 


careers. 

a. 

Camera  operator 

b. 

Writer 

C- 

Bindery  worker 

d. 

Designer 

e. 

Production  manager 

1 

Technical  Illustrator 

TEST 


ia  aassify  the  following  careers  fn  audiovisual  communication  by  placlny  a  "C"  next  tn 
the  creative  careers,  a  next  to  the  trade  careers,  and  an  "M"  next  to  the  munaoe- 
ment  careers. 


 a. 

Coniputer  service  technician 

b 

Actor 

c. 

Director 

d. 

Ca;nera  operator 

Computer  progrannnef 

t. 

Radio  announcer 

 g. 

Computer  operator 

h. 

Personnel  manager 

(NuTE  If  the  follcwing  activities  have  not  bmt  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

11.  Research  a  communication  device  and  discuss  its  possible  effect  on  the  future, 
(Assignment  Sheet  #1) 

12.  Send  a  message  In  a  unique  mannet  (Assifnmer :  Sheet  #2) 

13.  Establish  a  communication  organization  to  produce  a  product  or  service.  (Assignment 
Sheet  #3) 

14.  Research  a  communication  career.  (Assignment  Sheet  #4) 
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ANSWERS  TO  TEST 


4 

a« 

1 

K 

D* 

f 

f% 
w. 

U« 

D 

8« 

2. 

C 

a. 

pictures 

0* 

L6ltefptl83S 

C- 

George  Eastman 

d. 

Iblegraph 

e. 

i944 

4. 

a 

Sender 

b. 

Channel 

Message 

u. 

interterence 

©. 

rwceivef 

1. 

5. 

a. 

Encoding 

b. 

Transmitting 

c. 

Receiving 

d. 

Decoding 

6. 

a. 

2 

b. 

3 

c. 

4 

cl. 

1 

7. 

a. 

AV  e. 

A 

b. 

A  f. 

AV 

c. 

V  g. 

A 

d. 

V  h. 

V 

8.    Answers  should  be  evaluated  to  the  satisfaction  of  the  instructor.  Students  discussion 
should  include  information  of  a  similar  nature  to  the  following: 
a      Famliios  experience  the  impact  of  communicatk»i  technology  thnnigh  the  stock- 
mat  (tet  repcit  in  the  di^ly  newspaper  listening  to  the  latest  recording  on  the 
radio,  or  watching  the  dayls  events  on  a  television  newscast  Buying  an  adver* 
tised  product  or  receiving  a  telephone  call  ts  also  an  effect  of  communication, 
b.     Governments  could  not  operate  today  without  mass  media.  Communication 
serves  at  all  levels  of  government:  local,  state,  and  national.  Government  leaders 
and  journalists  l^eep  us  informed  through  the  media 


o 
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ANSWERS  TO  TEST 


a. 

T 

b. 

C 

c. 

T 

ml 

C 

©• 

M 

f. 

C 

a. 

T 

b. 

C 

c. 

M 

d. 

T 

e. 

C 

f. 

C 

g. 

T 

h. 

M 

11.— 14. 


Evaluated  to  the  satisfaction  of  the  instructor. 
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UNIT  ll*B 


UNIT  OBJECTIVE 


After  completion  of  this  unit  the  student  should  be  atsto  to  apply  the  elennents  and  principles 
of  ctestgn  to  pfBpare  a  prsttmlnary  message.  CofiH>etencles  will  be  demonstra^  by  complst* 
tng  the  assignment  sheets  and  unit  test  with  a  minimum  score  of  8S  percent 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Maich  terms  lelatsd  to  designing  messages  with  the  correct  definitions. 

2.  Arrange  in  order  ttm  steps  In  designing  a  messa^ 

3w  Match  the  elennents  (rf  design  with  their  correct  definitions. 

4.  Complete  statements  concerning  the  (»1nciples  of  design. 

5.  Complete  statements  concerning  methods  of  designing  piei'minary  messages. 

6.  Identify  elements  andi  pdnclpies  of  design.  (Astignment  Sheet  #1) 

7.  Improve  an  advertisement  (Assignment  Sheet  #2) 

8.  Design  a  message.  (Assignment  Sheet 


zmm  imj2CTiVES 
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DESIGNING  MESSAGES 
UNIT  »-B 


SUQGFHSTED  ACTIVITIES 


Obtain  ackllttonai  materials  and/or  Irwlte  resource  people  to  class  to  supplemer^t/reln- 
force  Information  provlcied  In  this  unit  of  instruction. 

(NOTE:  This  acttvlly  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  Included  with  this  unit. 

Provide  students  with  objectlw  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  Information  and  assignment  sheets. 

Discuss  Information  and  assignment  sheets. 

Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Plan  to  use  this  unit  as  the  preliminary  design  unit  prior  to  Unit  lll-B.  The  explor- 
atory areas  you  may  wish  to  use  are: 

Drafting,  printing,  photography,  reprographics,  radio,  VCR,  and  computer-aided 
design 

2.  Use  Assignment  Sheet  #2  and  #3  to  Implement  the  AlASA  competitive  ev^ts 
Graphic  Logo  and  Safety  Poster. 

3.  Use  a  resource  of  jKlvertisements  to  supplement  Assignment  Sheet  #2.  Find  ads 
that  are  poorly  composed,  lack  unity,  and  emphasize  the  wrong  points  or  ele- 
ments. Use  this  assignment  to  point  out  the  importance  of  correct  lettering  size, 
style,  and  unity. 

4.  SfKJw  advertisements  or  pictures  that  Illustrate  formal  or  Informal  balance.  Have 
students  discuss  how  to  change  from  one  style  to  the  other. 

5.  Show  examples  of  award-winning  ads  and  have  students  discuss  why  they  were 
selected  as  outstanding. 

6.  Develop  Individual  modules  for  student  activities  and  plan  to  rotate  students 
through  the  system.  All  students  cannot  work  on  the  same  project  at  one  time. 

7.  Use  computer  software  In  the  design  process.  Several  programs  are  listed  In  the 
"Suggested  Supplemental  Resources"  on  the  following  page.  Many  others  are 
toeing  developed  and  may  be  available  from  a  local  computer  center. 

8.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  Improvement. 
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SUGGESTED  ACTIVfTiES 

H.     Administer  test. 

t.      Evaiuate  test. 

J.     Reteach  if  necessary. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Jones,  Ftonald  E.  and  Janet  L  Robb.  Discovering  Technology  Communication.  Dallas, 
TX:  Harcourt  Brace  Jovanovlch  Publishers,  1986. 

B.  Same,  £  Allen  and  Paul  Cummfng.  Exploring  TerJinotogy.  Wbrcester,  MA:  Davis  Publish- 
ing, Inc.,  1980. 

C.  Hauenstein,  A.  Dean  and  Steven  A.  Backmeyer.  77ie  World  of  Communications:  Audiovi- 
sual Media,  Bloomlngton,  IL  McKnIght  Publishing  Co.,  1975. 

D.  Kagy,  Frederick  D.  Graphic  Arts.  South  Holland,  IL  The  Goodheart-Wlllcox  Company. 
Inc.,  1981.  " 

E.  Walker,  John  R.  Graphic  Arts  Fundamentals.  South  Holland,  IL  The  Goodheart-Wlllcox 
Company  Inc..  1980. 

F  Graphic  Communications.  Iowa  High  Sch  k)I  Industrial  Technotogy  Curriculunn  Project, 
fowa  Departnient  of  Public  lnstructk>n,1986. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 
Computer  Software  Prograins 

A.  Print  Shop  —  Simple  to  use.  Writes,  designs,  and  prints  business  cards,  letterheads, 
noticss,  etc.  Teaches  layout  technique.  Has  different  type  styles,  borders,  and  clip  art. 
Available  for  IBM,  Apple  II,  Macintosh,  and  Apple  family  hardware. 

B.  Newsroom  —  Designs,  produces,  and  prints  newspapers.  Has  a  large  clip  art  library. 
Available  for  Apple  H,  Apple  family,  and  IBM  hardware. 

C.  Computer  Eyes  II  —  Creates  real  world  Images  by  hooking  a  video  canrera  to  a  com- 
puter and  digitizes  the  picture  onto  paper.  Available  for  Apple  It  and  IBM  hardware. 

The  above  software  as  well  as  many  others  are  available  from  your  local  computer  cen- 
ter, computer  magazines,  or  the  following: 

PItsco 
Box  1328 

Pittsburg,  KS  66762 
1-80a«35^)686 

D.  MACViskMi  --  VkJeo  digitizing  device  which  uses  a  radio  signal  and  converts  It  to  digits 
so  the  microcomputer  can  use  or  store  It.  The  Image  can  then  be  printed.  Ideal  for  a  type 
of  screen  printing.  This  Is  available  from  kx;al  software  stores. 
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DESIGNING  MESSAGES 
UNIT  ll-B 


INFORMATION  SHEET 


Terms  and  definitions 

A.  Media  —  Means  used  for  transmitting  a  message 
examples:  Radio,  television,  piiotographs,  newspapers 

B.  Format  —  Specifies  the  media,  style,  and  armngemem  to  be  used  for  trans- 
mission of  a  message 

C.  Decoding  —  Understanding  and  responding  to  a  messs^e 
Encoding  —  Converting  Information  Into  a  message 

E     Transmitting  —  Transferring  or  sending  a  message 

Examples:  Gesturing,  speaking,  writing,  touctiing,  drawing 

F.  Receiving  ■—  Coming  into  possession  of  a  message  through  seeing,  touch- 
ing, feeling,  tearing,  smelling,  or  tasting 

G.  Evaluating  —  A  form  of  feedbsK^k  to  determine  significance  and  worth 

H.  Comprehensive  layout  —  A  full  stee,  completed  design  of  the  finished  prod- 
uct 

I.  Optical  center  —  A  point  slightiy  at>ove  the  true  center;  more  visually  pleas- 
ing 


Tnie  Center  Optical  Center 


INFORMATION  SHEET 


Steps  In  designing  a  message 

A.  State  the  ot)jectlve  (probtem)  —  Deckle  what  Is  to  be  designed  or  transmit- 
ted and  state  the  problem  as  clearly  and  specificaliy  as  posslbia 

{NOTE:  Answer  the  who,  what,  where,  when,  and  how  questions  at  this 
time.) 

B.  Gather  Information  —  Research  the  problem  by  reading,  dlsct    ig,  and 
thinking  about  it 

CX     Find  solutions  —  Think  of  all  the  bits  of  Informatton  you  have  gathered  and 
decide  ^  t)est  way  to  solve  the  piobiem. 

D.  Examine  soluttons  ~  Deckle  on  the  best  possible  solution;  then  reexamine 
the  solution  possibilities. 

(NOTE:  Deckte  if  it  Is  a  cost-effective  solution.) 

E.  Refine  Ideas  —  Prepare  sketches  or  script  for  nwssage. 
Elements  of  design 

A.     Space  —  The  area  aitowed  to  work  with 

Examples:  Piece  of  paper,  billboard,  package  label 

(NOTE  Space  for  audiovisual  design  couki  t>ea  commercial,  television  pro- 
gram, or  a  play) 


B.     Une  —  Moves  the  reader^  eye  from  one  point  to  another,  may  be  straight, 
cun«d,  angled,  heavy,  or  light 


ET&47-B 


INFORMATiON  SHEET 


C.     Form  —  Gives  an  eterr^nt  shape;  may  be  a  square,  rectangle,  cirde,  trian- 
gle, or  ineguiar  shape 


ooo 

[ZZl 


D.     Color-- Attracts  the  eye  and  provides  contrast  as  well  as  sets  the  mood  of 
a  design 

(NOTE:  i^,  yeltow,  and  orange  are  warm  colors.  These  colors  seem  to 
Jump  out  fnom  tte  page.  Blue,  green,  and  purple  aie  cool  colors.  These  col- 
ors seem  to  recede  into  the  page.  Dark  colors  make  ot^ects  appear  smaileii 
Light  cok>rs  make  obfects  appear  iaiger.) 

nc    Pifmdptes  of  visual  design 

A.     Balance  —  Dlstrlbutk»i  of  weigh*  on  each  side  of  a  center  point;  may  be  for- 
mal or  informal.  (Danspitfency  i; 

1.    Formal  t>aiance  —  Symmetricai;  achieved  by  identical  or  even  place- 
ment on  each  skle  of  the  center  point. 


Illlllllilllllilll 


liiit 
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INFORMATION  SHEET 


2. 


Informal  balance  —  Asymmetilcal;  achieved  by  equalizing  the 
weight  of  different  etements  In  a  design.  A  smaller  element  placed 
farther  away  from  tba  central  point  can  balance  a  larger  element 
which  Is  closer  to  the  center. 


Proportion  —  Relationship  between  the  sizes  of  the  elements  of  the  design. 


Out  of  ProfKNtkm 


In  Proportion 


Rhythm  —  Directs  and  controls  the  motion  of  the  readerls  eye. 
Example: 


(NFORMATION  SHEET 


Contrast  or  emphasis  —  Used  to  create  interest  and  attract  attentton  by 
using  differences  in  size,  coioi;  or  appearance. 

Exannpies: 


JOE'S 

TOWING 

OP 

EN 

HOURS 

E.  Unity  —  A  comt>lnatlon  of  different  elements  to  promote  an  undivided  total 
effect  Similar  fonns  or  typefaces  are  commonly  used  In  a  destan  to  pro- 
mote unity 

Example: 


(NOTE  The  pile  of  elements  on  the  left  have  been  anranged  randomly,  but  If 
they  are  placed  as  shown  on  the  right,  they  seem  to  belong  togethen) 

Methods  of  designing  preRmlnsfy  messages 

A.     Visual  designing  (rran^>afency  2) 

1.  Thumbnail  sketch  —  A  snjall  freehand  sketch  made  quickly  to  show 
desiqn  Ideas,  Usually  the  sketch  is  smaller  than  final  layout,  but  is  In 
ar    xiimtely  the  same  proportion. 


{No  re  Usually  more  than  one  thumbnail  Is  done  at  one  time  to  show 
different  kJeas^ 


INFORMATION  SHEET 


Exampia* 


2.    Rough  sketch  ~  A  full  size  detailed  ^tch  of  a  thtmHMiaf I 

(NOTE:  The  louoh  ie  usually  a  clearer  representation  of  fhe  design, 
the  rough  sicetcn  wilt  later  be  used  to  make  a  comprehensive  layout) 

Example: 


i  .  . 
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Audio  and  aiidfovisuai  designing  (Transparencids  3^ 

1.  Storyboard  —  Outlines  tlie  program^  action  with  bott)  pictures  and 
written  descriptions. 

{NOTE:  A  storyboard  allows  tt)e  writer  to  rearrange  the  sequence  of 
events  if  necessary.  The  storyboaid  is  the  basis  for  devetopbrg 
scdpts^ 

2.  Audio  script  —  A  script  of  everything  that  is  to  be  heard 
Examples:  Dialogue,  music,  sound  effects,  commercials 

3.  Production  script  ^  A  script  for  television,  movies,  or  theater  produc- 
tions including  all  dlroctions  of  performers'  dialogue  and  technlQues, 
technical  crsr  instructions,  scenery  and  props  needed,  and  lighting, 
camera,  and  sound  instructions. 


# 

Balance 


Formal  Informal 


The  distribution  of  weiglit  on  eacli  side  of  a  center  point 


Designing  a  Message 


step  1  Step  2  Step  3 


Thumbnail  Sketch  Rough  Sketch  Comprehensive 

Layout 


Storyboard 


A  stoiyboani  shows  botti  the  written  descriptions 
and  illustrations  of  the  action. 
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Audio  Script 


WHEN  A  MAN  MURDERS  .  . .  PART  FOUR 
DATE:  mdaesday,  Decemiier,  10, 1986 
TIME:  4H»  —  5rf»  p  jn. 


WOLFE: 
SOUND: 
WOLFE: 
SOUND: 
ARCHIE: 

SOUND: 
CRAMER: 
^H/ND: 
WOLFE: 

CRAMER: 
WOLFE: 

CRAMER: 
WOLFE: 


Archkl  Archie! 

Mmls  footsteps  entering  room. 

Get  Mr.  Cramer. 

Mm  fucking  up  phone  and  diaiing. 

This  is  Archie  Goodwin  calling  for  Nero  Wblfe.  Mr.  V^fe  needs  to  speak  to  Mr. 
Cramer .  . .  It^l  very  important . . .  God  only  knows  what  tomorrowls  papers  will 
say  if  Mr.  Wblfe  doesn't  get  to  ^jeak  to  Cramer  immediately! 

Afmther  phone  is  jMcked  up. 

(gruffly)  Goodwin!  Is  Wrffe  on?! 


Another  phone  is  fncked  up. 

Mr.  Cramer?  I  don't  know  if  you  know  that  I'm  investigating  the  Kamow  murden 
Fw  a  cIi«Jt.  Mrs.  Karnow  engaged  me  at  nowi  today. 

Go  ahead  and  investigate.  What  do  you  want? 

I  umtorstand  that  Mr.  Aul^ey  is  being  held  on  a  murder  charge,  without  bail-  That% 
regrettabte.  because  he^  uinocatt.  If  you  are  supporting  that  charge,  I  advise  you 
to  reconskier.  On  the  soundness  of  that  advice  1  stake  my  professional  reputation. 

(Sarcastically)  Thai%  aO  I  wanted,  your  advice.  Is  it  aB  right  if  1  wait  tiU  morning  to 
turn  him  loose? 

Formalities  may  require  it.  May  I  ask  a  questkm?  How  many  of  the  others  —  Mrs. 
Savage,  ho-  son.  Mr.  and  Mrs.  Home,  Ml  Beebe  —  have  been  eliminated  by  alibis? 

CRAMER:    Crossed  off,  no  one.  But  Aubrey  not  only  has  no  alibi,  he  admits  he  was  there. 


WOLFE: 


Yes,  I  know.  Howevei;  it  was  one  of  the  others.  I  must  now  choose  between  ahema- 
tives.  Either  I  proceed  independently  to  disctosc  and  hand  over  the  culprit,  or  I 
mvite  you  to  partake.  Which  would  you  prefer? 


Production  Script 


The  Gtoss  Menagerie 
Scene  5 


Legend  on  Screen:  "Annunciation."  f  We  with  music.  {It  is  eariy  dusk  c^a  spring  evening.  Supper 
has  Just  been  finished  in  the  Wingjieid  apartment.  AMANDA  and  LAURA  in  light  colored 
dresses  ate  removing  dishes /rem  the  table,  in  the  upstage  area,  which  is  shado^vJi  their  move- 
ments  fwnHtirz^  almost  as  a  dance  or  ritual,  their  moving  forms  as  pak  and  silent  as  moths. 

TOM,  in  white  shirt  and  tnwsers.  rises  from  the  table  and  crosses  toward  the  fire  escape. 

AMANDA  fas  hepass^  her):   Son,  wil!  you  do  me  a  favor? 

TOM:  What? 

AMANDA:  Comb  your  haii .  You  look  so  pretty  when  your  hair  is  combed!  (TOM  slouches  on 
sofa  with  evening  paper.  Enormous  caption  "Franco  Triumphs.")  There  is  only  one  respect  in 
which  I  would  like  you  to  emulate  your  fmher. 

TOM:   What  respect  is  that? 

AMANDA:  The  care  he  always  took  of  his  appearance.  He  never  allowed  himseJf  to  look 
untidy.  (He  throws  down  the  paper  arul  cross^  to  fue-escape.)  Where  are  you  ^ing? 

TOM:   Vm  going  out  to  smoke. 

AMANDA:  You  smoke  too  much.  A  pack  a  day  at  fifteen  cents  a  r«ck.  How  much  would  that 
amount  to  in  a  month?  Thirty  times  fifteen  is  how  much,  Tom?  Figure  it  out  and  you  win  be 
astounded  at  what  you  could  save.  Enough  to  give  you  a  night-school  course  in  accounting  at 
Washington  U!  Just  think  what  a  wonderful  thing  that  would  be  for  you,  son! 

(TOM  is  unmoved  by  the  thmight.) 
TOM:   I'd  rather  smoke.  (He  st^  out  on  landing,  letting  the         door  sltmi.) 

AMANDA  (sharply):  I  know!  That's  the  tra^y  of  it .  .  .  (Alone»  she  turns  to  look  at  her  hus- 
bartdls  picture.) 

(DANCE  MUSIC:  "ALL  THE  WORLD  IS  WAITING  FOR  THE  SUNRISE") 
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DESIGNING  MESSAGES 
UNIT  li-B 


ASSIGNMENT  SHEET  #1  ~  IDENTIFY  ELBWPENTS  AND  PRINaPLES 

OF  DESIGN 


NAME    SCORE 


Directions:  Coiiect  advertisements  from  newspapers  or  magazines  that  lilustrate  the  follow- 
ing: 

Bemonts  Principles 

Space  Balance  (formal  or  Informal) 

Une  Proportion 
Form  Rhythm 
Color  Contrast  or  emphasis 

Unity 


Describe  parts  of  the  ads  which  sIkw  the  various  elements  and  principles  of  design.  Attach 
your  descriptions  to  the  ad  and  turn  in  to  your  Instnictor. 
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DESIGNING  MESSAGES 
UNIT  li-B 


ASSIGNMENT  SHEET  #2  ~  IMPROVE  AN  ADVERTISEMENT 


NAME^  ..^  ^  _  SCORE 


DIrectlona-  Shown  betow  is  an  advertts^nent  that  witt  be  used  In  fie  school  newspapen  Ust 
ways  to  Improve  it  or  fBdesign  the  ad  on  the  back  of  this  page.  Rememt»r  the  elements  and 
principles  c'  design  as  you  add  those  improvements. 


Ways  to 


improve  ad 


ETE-67-B 


DESIQNINQ  MSSAGES 
UNIT  il-B 


ASSIGNMENT  SHEET  «3  -  DESIGN  A  MESSAGE 


NAME  SCORE 


(NOTE:  This  asslgnmant  should  be  In  accordanco  with  the  project  selected  In  Unit  l-B,  Assign- 
ment Sheet  #3.) 

Oiiectlons:  Plan  a  message  that  wilt  heip  you  to  sell  your  product  or  service. 

Examples:  A  visual  or  audiovisuai  advertisement 
A  package  or  logo 

Use  ^  methods  of  designing  preliminary  messages  and  prepare  the  rough  sketch  or  story- 
txMutj  and  script  needed  to  show  your  idea 


DESIGNING  MESSAGES 
UNIT  il-B 


NAME   SCORE 

TEST 

1.    Match  the  terms  on  the  right  with  their  correct  deffnitiona. 


Understanding  and  tesponding  to  a  me8> 

1. 

Evaluating 

sage 

2. 

Opttoai  center 

l^sfening  or  sending  a  message 

3. 

IVansmitting 

Coming  into  possession  of  a  message 

4. 

ftoceiving 

thrcHjgh  seeing,  touching,  feeling,  hearing. 

5. 

Encoding 

smelilng,  or  t^ng 

6. 

Decoding 

.,d. 

Means  used  lor  hansmitting  a  messc^aie 

7. 

Golden  center 

Specifies  the  media,  style,  and  arrangement 

8. 

Media 

to  be  used  for  transmission  of  a  message 

9. 

Comprefwnslve 

f. 

A  form  of  toedt>ack  to  ctotermine  signifi> 

layout 

cance  and  worth 

10. 

Rough  sketch 

 C- 

A  full  size,  o(»TH>leted  design  of  the  finished 

11. 

l=6nTmt 

product 

12. 

Dilevision 

h. 

Converting  of  informaiion  into  a  message 

I. 

A  point  slightly  above  the  true  center 

2.    Arrange  in  order  the  following  steps  used  In  designing  a  message  by  placing  the  correct 
sequel^  numbers  (1-^  In  the  apprc^>riate  blanits. 

 a.     Refine  ideas  —  Prepare  sketches  or  script  for  message. 

 b.     State  the  ob|ectlve  ^n^blem)  —  Decide  what  is  to  be  designed  or  transmit- 
ted and  state  the  problem  as  clearly  and  speclflcaliy  as  po8slt>ie. 

 ^c.     Examine  sokittons  —  Deckle  on  the  best  possible  solution;  then  reexant- 

ine  the  sohtto  possibilities. 

 d.     GUdher  Information  —  Flesearch  the  problem  by  reading,  discussing,  and 

thinking  about  It. 

 ^e.     Find  soHittons  ~~  Think  of  alt  the  bits  of  tnformatfon  you  have  gathered 

and  deckle  the  best  way  to  solve  the  problem. 
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TEST 


3.    Match  the  elements  of  design  on  the  right  with  their  correct  definitions 


ja. 


-C. 


Moves  the  readers  eye  from  one  point  to 
anothen  may  be  straight,  curved,  angled, 
heavy,  or  tight 

Attracts  the  eye  and  provides  contrast  as 
¥railf  as  sets  the  mood  of  the  design 

Gives  an  element  ^pe;  may  be  a  square, 
rectangte,  circle,  triangle,  or  irreguiar  stiape 

The  area  ailowed  to  mtrk  with 


1.  Color 

2.  Space 

3.  Contrast 

4.  Form 

5.  Une 


Complete  the  following  statements  concerning  the  principles  of  design  by  circling  the 
correct  words. 

a      The  retatton^ip  t>etween  the  sizes  of  the  elements  of  the  design  is  (cdtoi;  ImiI> 
ance,  proportion). 

b.     (Ccmtrest,  lUiytimi)  directs  and  controls  the  motion  of  the  reader'is  eye. 

a     A  comtsination  of  different  elements  to  promote  an  undivided  total  effect  Is  {unSSy, 
cokH). 

d.  (Contrast,  Balance)  is  used  to  create  interest  and  attract  attention  by  using  differ- 
ences In  size,  color,  or  appearance. 

e.  Distribution  of  vmight  on  each  side  of  a  center  point  is  <em|^iasto»  balance). 

Complete  ttie  following  statements  concerning  the  mettKXis  of  designing  preliminary 
messages  by  circling  the  correct  words. 

a.  Outlines  the  prc^ram^  acti<»i  with  boUi  pictures  and  written  descriptions  — 
(rough  sketch,  storytMMitl,  audloscri  pt). 

b.  The  figures  below  are  (rou^  sketches,  thumbnail  sketches,  scripts). 


TEST 


c.  A  script  of  everything  to  be  heard  is  a(n)  (audio,  vTsuaO  script. 

d.  A  tefevision  or  movie  script  ttiat  Includes  atl  directions  Is  a(n)  <n>itgh,  audio,  pro* 
ductlon)  script. 

e.  The  following  sketch  shovifs  more  details  of  previous  small  sketches.  It  Is  called 
(rot^  sketch,  thumbnafl  sketch,  eomprehensiva  sketch). 


(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

6.  Identify  elements  and  principles  of  design.  {Assignment  Sheet  #1) 

7.  Innprove  an  advertisement.  (Assignment  Sheet  #2) 

8.  Design  a  message.  (Assignment  Sheet  #3) 


DESIGNING  MESSAGES 
UNIT  ll-B 


ANSWERS  TO  TEST 


6 

X 

1 

w 
D. 

3 

9- 

9 

C. 

4 

h. 

5 

d. 

8 

i. 

2 

1  1 

0 

K 

>tt 

1 

4 

2 

a. 

5 

K 
D. 

1 

4 

d. 

2 

a. 

Proportion 

b. 

Rhythm 

c. 

Unity 

d. 

Contrast 

e. 

Balance 

a. 

Storyboard 

b. 

Thumbnail  sketches 

C- 

Audio  script 

d. 

{Production 

e. 

Rough  sketch 

Evaluated  to  the  sati$f9Ction  of  the  instructor 
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PRODUCING  MESSAGES 
UNIT  lll-B 


UNIT  OBJECTIVE 


After  completion  of  thJs  unit,  the  student  should  be  able  to  apply  techniques  of  message  pro- 
duction to  prepare  a  message.  Competencies  will  be  ctemonstrated  by  completing  the  assign- 
ment sheets  and  unit  test  with  a  minimum  of  85  percent. 


After  completlo.)  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  producing  messages  with  the  correct  definitions. 

2.  Complete  statements  concerning  the  methods  of  producing  visual  messages. 

3.  Match  means  of  transmitting  audio-audiovisual  messages  with  the  con*ect 
descriptions. 

4.  Complete  statements  concerning  emerging  communications  transmission  tech- 
nologies. 

5.  Identify  basic  drafting  tools  and  equipment. 

6.  Read  units  of  ip*= 

7.  Identify  th  .  a'phabet  of  hnes. 

8.  Select  true  statennents  concerning  orthographic  projection  views. 

9.  Arrange  in  order  the  steps  in  developing  an  orthographic  drawing. 

10.  Prepare  an  oral  presentation.  (Assignment  Sheet  #1) 

1 1.  Mal<e  an  oral  presentation.  (Assignment  Sheet  #2) 


SPECIFIC  OBJECTIVES 
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OBJECTIVE  SHEET 

12.  Prepare  a  comprehensive  layout.  (Assignment  Sheet  #3) 

13.  Complete  a  graphic  design.  (Assignment  Sheet  #4) 

14.  Practice  reading  units  of  measure.  (Assignment  Sheet  #5) 

15.  Complete  a  three-view  orthographic  drawing.  (Assignment  Sheet  #6) 
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PRODUCING  MESSAGES 
UNIT  iil-B 


SUGGESTED  ACTtViTIES 

Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  instruction. 

(NOTE  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  information  and  assignment  she3ts. 

Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Plan  to  use  this  unit  to  refine  message  designs  initiated  in  Unit  ll-B. 

2.  Use  Assignment  Sheets  #3  and  #4  to  refine  graphic  logo  or  safety  poster  designs. 

3.  Stress  laboratory  safety  in  all  areas  of  activity. 

4.  Plan  to  videotape  the  students'  presentations. 

5.  Demonstrate  the  use  of  your  CAD  system,  its  hardware,  software,  "nd  the  types  of 
drawings  it  can  produce.  Show  samples  of  drawings  made  by  both  your  CAD  sys- 
tem and  other  more  sophisticated  systems. 

6.  Develop  Individual  modules  for  teaching  your  CAD  system. 

7.  ttemonstrate  the  procedure  for  digitizing  visual  images.  Software  packages  are 
available  from  your  local  computer  stores.  Recommended  resources  were  listed  in 
previous  units. 

8.  Demonstrate  the  use  of  a  precision  drawing  system  template.  Refer  to  suggestaj 
supplemental  tesources  for  address. 

9.  Discuss  the  progression  of  drafting  from  manual  instruments  to  machines  to  CAD 
and  the  increase  of  speed  along  the  way. 

10.     Demonstrate  the  orthographic  projection  concept  using  a  clear  cube  container  or 
other  cut>e-type  container. 
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SUGGESTED  ACTIVITIES 

11.  Refer  to  the  next  unit  (Unit  IV-B)  for  criteria  on  evaluating  messages. 

12.  Meet  individually  witfi  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.     Administer  test, 

\,       Evaluate  test. 

J.      Reteach  if  necessary. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Scott,  Raymond  C,  Ronald  L.  Foy,  and  Mark  Schwendan.  Drafting  Fundamentals.  Peo- 
ria. IL  Bennett  McKnIght  Publishing  Co.,  1985. 

B.  Jones,  Ronald  E.  and  Janet  L  Robb.  Discovering  Technology  Communication.  Dallas, 
IX:  Harcourt  Brace  Jovanovich  Publishers,  1S86. 

0.  Bame,  E.  Allen  and  Paul  Cummlngs.  Expioring  Technology.  Worcester,  MA;  Davis  Pub- 
lishing, Inc..  1980. 

D.  Hauenstein,  A.  Dean  and  Steven  A.  Bachmeyer.  The  Worid  of  Communication:  Audiovi- 
sual Media.  Bloomington,  IL:  McKnight  Publishing  Co.,  1975. 

E.  Kagy,  Frederick  D.  Graphic  Arts.  South  Holland,  IL  The  Goodheart-Willcox  Company, 
Inc..  1981 

F.  Walker,  John  R.  Graphic  Arts  Fundamentals.  South  Holland.  IL:  The  Goodheart-Willcox 
Company,  Inc.,  1980. 

G.  Miller,  Wilbur  R.,  et.  al.  Drafting.  Bloomington.  IL:  McKnight  Publishing  Co.,  1978. 

H.  Feirer,  John  L.  and  John  R.  LInbeck.  Basic  Drafting.  Peoria,  IL:  Chas.  A.  Bennett  Co., 
Inc..  1978. 

1.  Graphic  Communications.  Iowa  High  School  Industrial  Technology  Curriculum  Project. 
Iowa  Department  of  Public  Instruction,  1986. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

A.      Precision  Drawing  System  ~  Useful  drafting  tool  that  replaces  several  conventional 
tools.  Several  scales  are  available  from: 

InterMark  Enterprises 

610  West  Broadway,  Suite  213 

Tempe,  Arizona  85282 


1  f; : 
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SUGGESTED  SUPPLEMENTAL  RESOURCES 


B.  Stepping  into  CAD  ~  A  technical  drafting  program  using  the  Auto  CAD '  microcompu- 
ter program.  Available  from: 

Autodesk,  Inc. 
2320  Martinship  Way 
Sausafito,  CA  94965 

C.  Supplies  for  a  simplified  method  of  screen  printing  that  uses  a  thermal  copier  to  pro- 
duce screens.  Available  from: 

Welsh  Products.  Inc. 

1201  East  5th  Street,  RO.  Box  845 

Benlcia,  CA  94510 

(707)  745-3252  or  554-3222 

D.  Lines  and  Views  —  A  guide  for  teaching  grid  drafting  and  the  coordinate  system.  Avail- 
able from: 

Nelson  Parke 

805  South  Devonshire 

Springfield.  MO  65802 
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INFORMATION  SHEET 


Terms  and  deftoiltfons 

A.  Computer-afded  drafting  (CAD)  and  computer-aided  drafting  and  design 
(CADD)  —  Using  a  computer  to  create  or  modify  designs  and  drawings 

B.  Co<»xilnates  —  ^t  of  numt^ers  ttiat  locate  a  point  on  a  line,  on  a  surface 
(plane),  or  in  space 

(NOTE  Cartesian  coordinates  use  tvwo  or  three  intersecting  straight-line 
axes.  Coordinates  are  especially  helpful  wtien  working  on  a  CAD  system.) 


(_X,-Y)  -Y  (+X,-Y) 

Coordinates 

C.  Electronic  desktop  publishing  —  Using  a  computer  and  appropriate  soft- 
ware to  layout,  typeset,  and  print  publications 

(NOTE:  The  handware  components  for  these  systems  are  usually  small 
enough  to  be  set  up  on  a  desk.) 

D.  Scale  drawing     A  di^wing  that  is  made  larger  or  smaller  than  the  odglnat 
object 

E     VIdeocassette  recorder  (VCR)  —  An  electronic  device  used  to  record  and 
playback  from  a  videotape  the  broadcast  received  by  a  television  set 

F.      Videodlsk  —  A  record-like  disk  that  records  both  audio  and  video  (visual) 
Informatton 
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Methocte  of  producing  visual  messages 

A.  Drafting  —  The  universal  language  of  industry  and  modem  technology.  It  is 
used  to  communicate  Ideas  and  specific  Information,  Several  methods  may 
be  used. 

1.    Manual  drafting  —  Uses  traditional  tools  such  as  triangles,  T- 
squares,  and  protractors, 

FIGURE  2 


2,  Machine  drafting  —  Uses  a  drafting  machine  which  replaces  T- 
squares,  triangles,  protractors,  and  hand-held  scales.  Drafter  still 
uses  pens  and  pencils  to  draw. 

FIGURE  3 


B.  PhotOQfBphy  —  The  process  of  producing  images  on  a  sensitize]  surface 
(f  itm)  by  the  action  of  radiant  eneray.  Exposed  f  iim  is  processed  to  produce 
a  negative;  then  prints  are  made  from  the  negatives  using  a  photographic 
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Screen  printing  —  A  form  of  stenci!  printing  where  the  Ink  is  passed 
through  a  design  on  a  screen.  The  stencil  or  Image  Is  made  from  a  special 
film  which  Is  then  put  on  a  screen.  The  Ink  passes  only  through  tioles  In  the 
screen  where  there  is  no  film. 

(NOTE:  This  Is  an  excellent  way  to  produce  special  design  Tshlrts.) 
FiGURE  6 


ftellef  printing  (letterpress)  --  A  method  of  printing  from  a  raised  surface. 
The  surface  of  the  image  Is  raised  and  inked.  H^e  Image  is  transferred  when 
the  paper  Is  pressed  against  the  raised  surface. 

(NOTE;  Messages  are  reversed  on  the  letterpress  Image  carrier  When 
printed,  the  message  will  read  correctly.) 

FIGURE  7 


Raised  Printing  Surface 
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Gravure  prin  jng  (ints^tlo)  ~  A  printing  pnscess  where  ttie  recessed  image 
area  is  madu  by  engraving,  etctiing,  or  scratciiing 

(NOTE:  Photography  and  a  chemicai  process  are  often  used  to  malce  the 
recused  image  area  P^H^er  money,  stamps,  and  special  catalogs  are  pro- 
duced by  this  method.) 

FIGURE  8 


Depressed  fainting  Surface 


Offset  printing  (lithography)  —  So  named  because  the  image  is  first 
receh^  by  a  blanltet  and  transfers  to  the  sheet  to  be  printed.  Based  on  the 
principle  that  oil  and  water  do  not  readily  mix. 

I=1GURE  9 


Af«a  around  image 
receives  water  to  repel  ink. 


(NOTE:  in  addition  to  printing,  many  visual  'mages  may  be  reproduced  by 
electrostatic  copying  such  as  by  a  Xerox  copier.) 
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Means  of  traiiMntttif^  audlo^udtovisuat  me^a^M 

A.  Tetephone  —  An  audio  communication  system  that  converts  sound  Into 
electrical  Impulses  for  transmission  primarily  by  wire. 

(NOTE-  Telephone  companies  have  been  major  contrlljutors  In  the  devetop- 
nr»nt  of  laser,  microwave,  satellite,  and  fiberoptic  transmission  methods. 
These  new  methods  provide  higher-quality,  lower-cost  long-distance  trans- 
mission of  signals^ 

B.  Radio  —  An  audio  communication  system  that  converts  sound  Into  electri- 
cal Impulses  for  wireless  transmission  by  means  of  electromagnetic  waves. 

C.  Television  —  A  complex  communication  system  using  cameras,  micro- 
phones, monitors,  controls,  and  computers  to  record  and  transmit  audio 
and  video  messages. 

{NOTE-  Television  signals  aie  transmitted  In  two  ways,  broadcast  and  caWe 
television.) 

D.  Computer  ~  An  electronic  device  used  to  store,  retrieve,  and  process  Infor- 
mation (data).  Can  be  used  to  organize,  manipulate,  and  transmit  audio  and 
video  messages. 

Emerging  communfcatfon  transmfsston  tectm^ogies 


A. 


Lasers  —  Transmit  signals  (or  messages)  through  the  atmosphere  using 
coherent  electromagnetic  radiation;  do  not  use  mechanical  devices,  fluids 
or  electrical  wires. 


(NOTE  The  word  laper  comes  from  Light  Amplification  by  Stimulated  Emis- 
sion of  Radiation.) 

Totally  Partially 
reflecting    _  ^     ^  transparent 
mirror        Rwbyrod       mirror  Metal  holder 


FIGURE  10 


lyigger  electrorle 


Bed  light  tjeam 
Quart2-tut>e  xenon  Hash  laBnp 
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Fiberoptlcs  —  Transmit  light  through  thin  transparent  fibers  of  glass  or 
plastic. 

(NOTE:  Cables  made  up  of  these  fiberoptic  strands  are  being  used  more 
commonly  t)y  telephone  companies  because  ttiey  take  less  space  than  tra- 
ditional copper  cables  and  also  carry  a  greater  number  and  better  quality  of 
calls.) 

FIGURE  11 


Microwaves  Wireless  method  of  sending  signals  over  a  long  distance 
using  short  electromagnetic  waves  (microwaves). 


Light  enters  glass  rod 


Light  leaves  glass  rod 


Light  IVansmitted 
by  Internal  Reflection 
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D.  Satellites  —  Man-made  objects  that  orbit  the  earth  that  are  used  by  tele- 
phone and  television  networks  to  receive  and  transn^lt  audio  and  video 
messages  over  great  distances.  A  satellite  dish  Is  required  to  receive  the 
signals. 

FIGURE  12 


V.     Basic  drafting  tools  and  equipment  {Transparencies  1-4) 


Manual  drafting  tools  and  equipment  (Transparencies  1  and  2) 

1.  T-square  or  parallel  l>ar 

2.  Triangles 

3.  Protractor 

4.  Compass 

5.  Scales 

6.  Pencils 

(NOTE:  These  may  be  wooden  or  mechanical  and  come  In 
degrees  of  hardness.) 

7.  Erasers 


Satellite 


Dish 
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8.    Drafting  media 

Examples:   Drawing  paper,  vetium,  polyester  film 

B.  Machine  drafting  equipment  (TVanspju-ency  3) 

1.  Arn>type  drafting  machine 

2.  Track-type  drafting  machine 

C.  Computer-aided  drafting  (CAD)  equipment  (hardware)  (Transparency  4) 

(NOTE:  A  CAD  system  has  three  essential  features:  people  who  use  the  sys- 
tem, the  hanSware,  and  the  software.) 

1.  Input  devices 

Examples:   Digltizefs,  graphic  tablet,  l.^ght  pen,  function  keytx>ard 

2.  Information  processing  unit  (IPU) 

Examples:   Mainframe,  minicomputer,  microcomputer,  terminal  to 
mainffxime 

3.  Memory  recording  and  storage  devices 

Examples:   Floppy  disk  drive,  hard  disk  drive,  magnetic  tapes 

4.  Output  devices 

Examples:   Plotter,  printer,  CRT  (for  Immediate  visual  output),  photo- 
graphic equipment 

Reading  units  of  measure 

A.     U.S.  customary  system  —  In  this  system  the  scale  is  divided  into  Vis, 
V4,  Vk,  and  full  inch  divisions. 


FIGURE  13 
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B.     International  system  of  metric  measurement  (SI  metrics)     In  this  system 
the  scale  Is  divided  into  millimeters  and  centimeters. 

(NOTE:  Tfen  millimeters  equal  one  centimeter.) 

FIGURE  14 


miUimetef 


(NOTE:  The  SI  metric  system  will  be  the  one  most  commonly  used  in  future 
years.  You  should  learn  to  read  t?oth  U.S.  customary  and  SI  metric  scales  to 
measure  lengths.) 

Alphabet  of  lines  (Transparency  5) 

A.  Thick  lines 

1.  Visible  object  line  — — 

Visible  object  line 

2.  Hidden  object  line   — —  —  ^ 

Hidden  object  line 

B.  Thin  lines 

1.  Center  line  _   

Center  line 

2.  Extension  line  -r^-  

Extension  line 

3.  Dimension  line    ,  ^ 

C'menslon  line 
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Orthogiaphte  projection  vfew8 

A.  system  usee!  to  establish  and  airange  the  different  views  of  a  drawing 

Is  an  orthographic  proiection.  Imagine  an  object  inside  a  glass  box. 

FIGURE  15 


B.     Project  the  surfaces  of  the  object  onto  the  sides  of  the  box. 
FIGURE  16 


INFORMATION  SHEET 

C,     Unfold  the  glass  box  and  lay  It  flat.  You  can  now  see  all  six  sides, 
FIGURE  17 


ca 

TOP 

REAR 

0 

LEFTSIDE 

0 

RIGHT  SIDE 

QZl 

BOTTOM 

(NOTE:  Although  six  sides  are  possible,  only  three  are  commonly  used  In 
muttlvlew  drawing^ 

Choose  the  principal  views  that  show  the  width,  height,  and  depth  of  the 
object.  These  views  will  usually  be  the  front,  top,  and  right  side. 

FIGURE  18 


TOP 


j^WIDTH 


FRONT 


RIGHT  SIDE 


ERIC 


INFORMATION  SHEET 


(NOTE:  Some  objects  ck>  not  need  three  views  to  suf^fy  the  necessary 
Information.  A  cylindrical  otjject,  for  example,  needs  only  two  views.  See 
Figure  19.) 

FIGURE  19 


FRONT  RIGHT 

Steps  In  develof>iiig  an  orttiographic  drawing 

A.     Align  and  ^ure  paf^r  carefully  to  drawing  surface. 
FIGURE  20 


a     Prepare  border  as  directed  by  Instructor. 
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C.     Select  views  to  be  Illustrated. 

(NOTE:  The  front  view  Is  the  primary  view.  It  is  the  view  that  will  best  show 
tt>e  shape  of  the  ol>|ect.  it  may  not  be  the  actuat  front  view.  Select  the  side 
view  that  best  shows  the  obj^fis  shape.  If  a  third  view  or  more  is  needed, 
select  those  views.) 

0.     Space  the  views  in  the  drawing  space. 

(NOTE  A  property  scaled  drawing  will  not  appear  cr Dwded^ 

1.    Measure  the  width,  depth,  and  height  of  the  ot)ject  to  be  drawn  in  a 
three-view  drawing. 

(NOTE:  Determine  the  scale  to  t>e  used.  For  ttie  first  drawing,  the 
scale  should  t>e  full.) 

'^IGURE  21 


HEIGHT 


2.  Add  the  width  and  depth  of  the  object  Subttact  this  total  from  the 
width  of  yoi'r  paper.  Then  divide  this  remainder  into  three  values.  Set 
the  value  between  the  views  to  be  the  targest  Set  the  vsJues  between 
the  outside  lines  of  each  view  and  the  oorder  lines  to  t>e  equal  to 
each  other. 

FIGURE  22 
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Follow  the  same  procedure  for  the  vertical  spacing  using  the  height 
and  depth  dimensions. 


FIGURE  23 


7« 


— 

1 

2 

i 

17:- 

T 
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Draw  the  v»ews.  (Transparency  6) 


1 .    Use  your  drawing  Instmments  to  lightly  block  In  the  width  and  helghi 
of  the  front  view  of  the  object  with  light  construction  lines. 

FIGURE  24 


WIDTH 


HEiGHT 


FRONT  VIEW 
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Draw  vertical  projection  lines  from  the  width  of  the  front  view  to  the 
working  area  for  the  top  view. 

FIGURE  25 


PROJECTION  LINES 


1~T 


a    Ughtly  block  In  the  depth  dimension  to  kxjate  the  top  view. 
FIGURE  26 


T  ' 


DEPTH 


TOP  VIEW 


HE 


jr.; 
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Draw  horizontal  projection  lines  from  the  height  of  the  front  view  to 
the  worlting  area  for  the  right  side  view. 

FIGURE  27 


-f  


PROJECTiOV  LINES 


Draw  a  horizontal  projection  line  from  the  front  edge  of  the  top  view 
to  the  right.  Draw  a  vertical  projection  line  at  the  location  of  the  front 
edge  of  the  side  view.  At  the  Intersection  of  these  projection  lines, 
draw  a  45*  projection  folding  line. 

FIGURE  28 


FOL0IM6LINE  ^ 


I  PROJECTION 
1  LINES 
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Draw  horizontal  pro|ectton  lines  from  the  depth  of  the  top  view  to  the 
folding  line.  Draw  vertical  projection  lines  from  the  folding  line  to 
show  the  depth  In  the  side  view,  and  lightly  block  In  the  side  view. 

FIGURE  29 


PROJECT—  ^ 

i  i 

1 

u  - 

1  1 

SIDE  VIEW 

 ^   ■ 

Check  for  errors  and  then  darken  the  object  lines. 
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Manual  Drafting  Tools  and  Equipment 

(Continued) 


Protractor 


:   ,      „  1 

i  (i 

— ijir — ip—  V.  r-^ 

|-  r             fr— -ns  .^^^--^  ^  

Scale 

(Several  types  available) 


Wooden 


Compass 


Eraser 


Mechanical 

Pencils 
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Machine  Drafting  Equipment 


Upper  Arm 


Arm  Drafting  Machine 


Track' 


Horizontal  Track 
^  Vertical  Scale 


Horizontal  Scale 


Mounting  Clanfjp 


?•     T  -T  1 


f 


Protractor  Head 
Pivot  Pant 


Standard  Protractor  Head 


Tracl(  Drafting  IMacliine 


CAD  Equipment 

(Microcompiiter) 


Plotter  ^^^^ 
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ASSIGNMENT  SHEET  #1  -  PREPARE  AN  ORAL  PRESENTATION 

NAME   SCORE  

Directions:  This  assignment  wffi  be  used  for  preparing  a  3-mlnute  audio  or  audiovisual  mes- 
sage such  as  ttie  foilowing: 

•  VCR  presentation  on  topic  of  your  choice 

•  Introduction  of  a  classmate  to  your  class  or  student  organization 

•  Announcement  or  report  on  the  school  public  address  system 

•  Local  radio  announcement  of  class  activity 

Use  the  following  steps  for  preparing  your  presentation: 

1.  Analyze  subject. 

Examples:  What  do  I  need  to  say,  who  is  my  audience,  how  much  can  I  cover  in  3  min- 
utes 

2.  Gather  information. 

Examples:   Interviewing,  researching,  sun^eying 

3.  Record  key  information.  3"  x  5"  index  cards  may  be  used. 

4.  Arrange  material  in  logical  order. 

5.  Ctovelop  "isual  aids  as  needed  to  enhance  your  presentation  (if  It  is  an  audiovisual  pre- 
sentation.) 

{NOTE:  Visual  aids  are  an  excellent  way  to  create  audience  <  is  need  to  be 

large  enough  to  be  seen  by  the  audience.) 

6.  Practice  your  delwery. 

a.  Practice  presentation  in  -.ront  of  mirror. 

b.  Give  presentation  In  front  of  another  person. 

c.  Use  tape  or  video  recorder  for  evaluating  presentation. 

d.  Time  your  presentation.  Remember  It  should  be  no  longer  than  3  minutes.  This  Is 
especic  'y  important  if  it  is  a  radio  presentation. 
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ASSIGNMENT  SHEET  #2     MAKE  AN  ORAL  PRESENTATION 


NAME 


SCORE 


Directions:  Use  your  notes  from  Assignment  Sheet  #1  to  make  your  presentation.  Be  sure  not 
to  mceed  three  minutes.  The  following  polnta  may  help  you  in  making  your  presentation: 

Conffo/  Your  Presentation 

Set  your  pace  to  match  the  difficulty  of  the  material.  Plan  your  time.  Don't  rush  yourself.  Rush- 
ing makes  you  seem  nervous. 

Make  Your  f^sentaiion  Effective 

Show  enthusiasm.  Use  variety  in  your  presentation.  Make  your  speaking  personal.  Maintain 
eye  contact  ar)d  use  natural  gestures  for  audiovisual  presentations. 

Use  Ybur  Vb/c©  Wisely 

Speak  clearly  and  loudly  enough  so  that  all  may  hear.  Speak  slowly  enough  for  meanings  to  be 
understood.  It  Is  t>etter  to  cover  less  and  cover  it  well.  A  little  variation  in  your  voice  will  avoid 
monotony  Talk  to  the  audience,  not  to  the  window,  the  chalkboard,  or  the  floor. 

Now,  just  relax! 
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PRODUCING  MESSAGES 
UNIT  lil-B 


ASSIGNMENT  SHEET  #3  —  PREPARE  A  COMPREHENSIVE  LAYOUT 


(NOTE  This  assignment  stiouid  be  deveioped  fn  accordance  with  Assignment  Sheet  #3, 
"Design  a  Message,"  from  Unit  li-B,) 

Dirrotions:  Using  drafting  tcx^s  and  iiiustration  t)oafd,  develop  a  comprehensive  layout.  Use 
your  rough  from  the  prevtous  assignment  ^[leet  as  a  guideiine  to  position  your  layout.  A  mis- 
take here  is  difficult  to  correct  later;  Be  accurate. 

(NOTE:  This  layout  will  be  completed  in  the  next  assignment  as  a  screen  print,  poster,  or  other 
grs^hic  design.) 

A.  Mark  guidelines  lightly.  Use  your  rough  draft  to  help  you  posltton  these  lines. 

B.  tetter  In  all  headlines.  Use  ink  or  preprinted  transfer  letters. 

C.  Show  the  tocaticm  of  text  type.  Draw  two  parailel  lines  for  each  line  of  text  Be  certain 
ym  show  the  exact  heigirt  arai  width  of  the  final  copy. 

D.  Match  notes  in  layouf^  margins.  Uto  notes  to  include  size  and  style  of  t^  and  other 
special  instructtons. 


NAME 


SCORE 


FIGURE  1 


m 
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ASSIGNMENT  SHEET  #3 

E     Attach  artwork  and  photography.  Sketch  the  Image  In  the  correct  area  If  artwork  Is 
unavailable. 

R      Cover  the  completed  layout  with  a  protective  sheet  of  paper.  Tape  the  cover  sheet  at  the 
top  so  that  the  sheet  may  be  flipped  back  to  look  at  the  comprehensive  layout. 

FIGURE  2 


PRODUCING  MESSAGES 
UNIT  lll-B 


ASSIGNMENT  SHEET  #4  -  COMPLETE  A  GRAPHIC  DESIGN 

NAME  SCORE  

Directions:  Use  the  compratienslve  layout  fnom  Assignment  Sheet  #3  to  prepare  your  final 
product,  and  present  it  for  evaluation. 


PRODUCING  MESSAGES 
UNIT  til-B 

ASSIGNMENT  SHEET  #5  -  PRACTiCE  READING  UNITS  OF  MEASURE 

NAME   SCORE  


Directions:  Practice  using  the  scale  correctly  by  nrteasurlng  the  distance  t}etween  the  nwkers 
on  the  lines  below.  Record  your  answers  on  the  ilnes  on  the  left. 

{NOTE:  Reduce  fractions  as  needed.  For  example,  ^le"  should  be  written  V4''.) 

U.S.  Customary  Si  Metric 

Onch)  (mm)  A 

A.      I  ^  1 


a 
c. 

D. 

F. 


H. 

i. 

J. 


B 

I— 


c 


G.  D 


f- 


F 


G 

I — 


H 


J 


1  ^  ^ 
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PRODUCING  MESSAGL3 
UNIT  lii-B 

ASSIGNMENT  SHEET  «6  -  COMPLETE  A  THREE-VIEW 
ORTHOGRAPHIC  DRAWING 

NAME^  SCORE  

Parti 

Directions:  Make  a  ttiree-vlew  orthographic  drawing  of  the  object  shown.  Show  the  appropri- 
ate views  and  dimensluis.  Your  Instructor  will  provide  the  drawing  media. 


Part  11 

DIrectlvHis;  US'"  a  CAD  system  to  produce  a  drawing  of  tne  same  object- 


PRODUCING  MESSAGES 
UNIT  tll-B 

ANSWERS  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #l-#4  —  Evaluated  to  the  satisfaction  of  the  instructor 
assignment  Sheet  #5 


A. 

2"  or  51  mm 

B. 

V^lm"  or  49  mm 

C, 

2%"  or  54  mm 

D. 

13/i6"or  30  mm 

E. 

2'/2"  Of  64  mm 

F 

1^4"  or  32  mm 

G. 

23/4"  or  70  mm 

H. 

1%"or  41  mm 

1. 

2^/16"  or  62  mm 

J. 

I'^^or  35  mm 

Assignment  Sh<>ets  #6 


^  3"  ^ 

11 

1 

-»-1  Vp"*- 
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NAME 


SCORE 


TEST 


1.     Match  the  terms  on  the  right  with  the  correct  definitions. 

 a.      A  record  like  object  that  records  both  audio 

and  video  Information 


.b.  An  electronic  device  used  to  record  and 
playback  from  a  videotape  the  broadcast 
received  by  a  television  set 

.c.  Using  a  computer  to  create  or  modify 
designs  and  drawings 

.d.  Using  a  computer  and  appropriate  software 
to  layout,  typeset,  and  print  publications 

.e.  Set  ot  numbers  that  locate  a  point  on  a  ine, 
on  a  surface,  or  in  space 


1.  CADandCADD 

2.  Coordinates 

3.  Electronic  desktop 
publishing 

4.  Electronic  printing 

5.  VIdeocassette 
recorder 

6.  VIdeodlsk 

7.  Magnetic  tape 

8.  Record  player 


2.    Complete  the  following  statements  concerning  the  methods  of  pioducing  visual  nfies- 
sages  by  circling  the  correct  words. 

a.  (Printing,  Drafting)  is  called  the  universal  lanr-uage  of  industry  and  modern  tech- 
nology. 

b.  (Printing,  Photograf^y)  is  the  process  of  prcKiucIng  Images  on  a  sensitized  sur- 
face (film)  by  the  action  of  radiant  energy.  Exposed  film  Is  processed  to  produce  a 
negative;  then  prints  are  made  from  the  negatives  using  an  enlarger  In  a  dar1<- 
room. 

c.  (CAD.  Manual,  Machine)  drafting  uses  traditional  tools  such  as  triangles,  T- 
squares,  and  protractors. 

d.  (Qravure,  Off^t)  printing  Is  a  printing  process  where  the  recessed  Image  area  is 
made  by  engraving,  etching,  or  scratching. 

e.  (Screen,  Relief)  printing  Is  a  niethod  of  printing  from  a  raised  surface.  The  surface 
of  the  Image  is  raised  and  Inked.  The  Image  Is  transferred  when  the  paper  is 
presses  against  the  raised  surface. 
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TEST 


Match  means  of  transmitting  audlo-audlovlsual  messages  with  the  correct  descrio- 


1.  Computer 

2.  Lasers 

3.  Radio 

4.  Telephone 

5.  Television 


An  audio  communication  system  that  con- 
verts sound  into  electrical  impulses  for 
transmission  primarily  by  wli^. 

An  audio  communication  system  that  con- 
verts sound  Into  electrical  impulses  for  wire- 
less transmission  by  means  of 
electroniagnetic  waves 

A  complex  communication  system  using 
camei'as,  microphones,  monitors,  controls, 
and  computer  to  record  and  transmit  audio 
and  video  messages 

An  electronic  device  used  to  store,  retrieve, 
and  prwjess  information  (data).  Can  be  used 
to  organize,  manipulate,  and  transmit  audio 
and  video  rr^essages 

Complete  the  following  statements  concerning  emerging  communication  transmission 
technologies  by  filling  in  the  blanks  with  the  correct  words.  The  following  words  may  be 
used  but  not  all  must  be  used:  Radars,  lasers,  satellites,  videocassettes,  ffberoptlcs, 
microwaves,  robotics. 


_d. 


a. 


b. 


c. 


 transmit  signals  (or  messages)  through  the  atmosphere  using 

coherent  electromagnetic  radiation;  do  not  use  mechanical  devices,  fluids,  or 
electrical  wires. 

 transmit  light  through  thin  tran«»{>arent  fibers  of  glass  or  plastic 

are  wireless  methods  of  sf?  •  img  signals  over  a  long  distance 


using  short  electromagnetic  waves. 

d.  .  .  are  man-made  objects  that  orbit  the  earth  that  are  used  by  tele- 
phone and  television  networks  to  receive  and  transmit  audio  and  video  mes- 
sages over  great  distances.  A  dish  is  required  to  receive  the  signals. 

Identify  the  following  basic  drafting  tools  and  equipment. 
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TEST 


6.    Measure  the  distance  t}etween  the  marks  on  the  lines  below  and  record  both  U.S.  cus- 
toman  and  SI  metric  readings. 


U.S.  Customary 


SI  Metric 


a.  I- 


c.  u 


d.  L. 


e,  •- 


f. 


Identify  the  alphabet  of  lines  shown  below. 


C- 


d. 


TEST 


8.  Select  true  statements  concerning  orthographic  projection  views  by  placing  an  "X"  In 
the  blanks  preceding  the  true  statements. 

 a.      The  principal  views  in  an  orthographic  projection  show  the  width,  height. 

and  color  of  an  object. 

 b.      The  system  used  to  establish  and  arrange  the  different  views  of  a  drawing 

is  an  orthographic  projection. 

 c.      The  principal  views  of  an  object  are  usually  the  front,  top,  and  right  side. 

 d.      If  you  project  the  views  of  an  object  onto  the  side  of  an  Imaginary  glass 

box,  you  could  vlsuali2»  eight  views. 

9.  Arrange  In  order  the  steps  In  developing  an  orthographic  drawing  by  placing  the  correct 
sequence  numbers  (1-5)  In  the  appropriate  blanks. 

 a.  Select  views  to  t>e  illustrated. 

 b.  Draw  the  views. 

 c.  Space  the  views  in  the  drawing  space. 

 d.  Align  and  8«;ure  paper  carefully  to  drawing  surface. 

 e.  Prepare  border  as  directed  by  instructor. 

(NOTE  If  ttw  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

10.  Prepare  an  oral  presentation.  (Assignment  Sheet  #1) 

11.  Make  an  oral  presentation.  (Assignment  Street  #^ 

12.  Prepare  a  comprehensive  layout.  (Assignment  Sheet  #3) 

13.  CcHnplete  a  graphic  design.  (Assignment  Sheet  #4) 

14.  Practice  reading  units  of  measure.  (Assignment  Sheet  #5) 

15.  Complete  a  three-view  orthographic  drawing  (Assignment  Sheet  #6) 
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ANSWERS  TO  TEST 


do 

A 

W 

b 

5 

c. 

1 

d. 

3 

2 

St 

Draftinn 
L^i  91  ii»  1^ 

b. 

Photography 

c. 

Manual 

C^T  VJi  w 

3 

4 

K 

w 

5 

H 

1 

f 

4. 

a. 

Lasers 

h 

Pi  Hprnntif*  q 

1  f  JL/C7f  v.'||..llfv«0 

M  icrr\\A/si  vac: 

rl 

^* 

tncis  tt?«> 

b. 

Protractor 

C- 

T-square 

H 

VI. 

f 

Draft ina  rnar>hinpk  arm-tvnf* 

h. 

CAD  system 

6. 

a. 

1%"  or  35  mm 

b. 

23/4"  or  70  mm 

c. 

2"  or  51  mm 

d. 

1^4"  or  32  mm 

e. 

Z^he**  or  62  mm 

f. 

2^/8"  or  54  mm 

7 

a. 

Dimension  line 

b- 

Visible  object  line 

c. 

Center  line 

d. 

Hidden  object  line 
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ANSWERS  TO  TEST 


a. 

False 

b. 

Taie 

c. 

True 

d. 

False 

a. 

3 

b. 

5 

c. 

4 

d. 

1 

e. 

2 

10.-15. 


Evaluated  to  the  satisfaction  of  the  instructor 


EVALUATING  MESSAGES 
UNIT  iV-B 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  evaluate  nressages  and  their  conv 
munlcatlon  organization.  Competencies  will  be  demonstrated  by  completing  the  assignment 
sheets  and  unit  test  with  a  minimum  score  of  85  percent 

SPECIFIC  OBJB^TIVES 

After  confHJietlon  of  this  unit,  the  student  should  be  able  to: 

1.  Discuss  areas  for  evaluating  a  presenter. 

2.  Name  (x>ints  to  consider  when  evaluating  an  orthographic  dmwing. 

3.  Distinguish  betvi^een  two  areas  when  evaluating  an  organized  communication  sys- 
tem. 

4.  Arrange  in  <»der  steps  used  to  close  an  organization. 

5.  Evaluate  the  communication  system.  (Assignment  Sheet  #1) 

6.  Close  the  organization.  (Assignment  Sheet  #^ 


ETE- 


EVALUAUNG 
UNIT 


MESSAGES 
IVB 


SUGGESTED 


ACTIVITIES 


Obtain  add  tlonal  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force inforrriatlon  provided  In  this  unit  of  Instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparenciss  from  the  transparency  masters  Include  with  this  unit. 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  Information  and  assignment  sheets. 

Discuss  Information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  ennance  the  information  as  needed.) 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Use  this  unit  to  wrap  up  activities  in  ai!  areas. 

2.  Use  Assignment  Sheet  #1  to  allow  all  students  the  opportunity  to  stand  before  a 
group  and  make  a  short  presentation.  Make  a  VCR  tape  of  the  assignment  if  possi- 
ble. Use  the  tape  for  evaluation. 

3.  Use  the  evaluation  and  wrap-up  to  find  the  special  interest  are.is  the  students  have 
developed.  Plan  to  build  on  this  Interest  in  future  activities. 

4.  Meet  Individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 


Administer  test. 
Evaluate  test. 


Reteach  if  necessary. 


REFERENCES  USED  iN  DEVELOPING  THIS  UNIT 


Hauenslein,  A.  Dean  and  Steven  A.  Bachmeyer.  The  Wotld  of  Communications:  Audiovi' 
sua!  Media.  Bloomington,  IL:  McKnjght  Publishing  Co.,  1975. 

Jones.  Ronald  £.  and  Janet  L.  Robb.  Discovering  Technology  Communication.  Dallas, 
TX:  Harcourt  Brace  Jovanovich  Publishers,  1986. 
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INFORMATION  SHEET 

Areas  lor  evaluating  a  presenlar  (Uransparencies  1  and  2) 
A.     Knowledge  of  subject 

1    Used  relevant  Informatfon. 

2.  Used  logical  order  for  presentation. 

3.  Presented  Information  welt. 

4.  Fteiated  to  the  audience  well, 
a  Delivery 

1.  Used  good  eye  contact 

2.  Used  hami  gestutes  correctly, 
a    Controlled  voice  well. 

4.    Spoke  clearly  and  in  a  pleasant  tone. 
C.     Ov^aii  impression 

1.    Was  neatly  groomed. 

Z    V\feis  enthusiastic  and  confident. 

3.  Mad  good  posture. 
Braluate  an  ortho^phlc  drawing 

A.  Views  give  good  illustration. 

B.  Spacing  between  views  is  correct. 

C.  Bofxler  Is  correct  and  complete. 
Ol  Dimensions  are  correct. 

&     Line  quality  \t  good. 

F.      Lettering  Is  neat  and  uniform. 
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INFORMATION  SHEET 

in.     Evaluating  an  organized  communication  system  (Transparency  3} 

(NOTE-  The  success  of  a  prcxluct  or  sen/'icc  can  t»  measured  by  evaluating  the 
system.  Consider  the  following  when  evaluating  your  organization  or  prpject^ 

A.     Product  or  senice  evaluation 


t  # 

v»u5ivrrTOr  or  rwtJiver  response 

2. 

Product  reception 

3. 

Consumer  feedback 

Profit 

and  loss  evaluation 

1. 

Sales 

2. 

Cost  of  goods  sold 

3. 

Gross  profit  on  sales 

4. 

Operating  Income 

5. 

Taxes  or  fees 

& 

Net  Income 

IV.     Steps  In  cicmtng  an  organization 

(NOTE:  The  process  in  closing  all  company  operations  or  activities  is  called  disso- 
lution. The  company  or  organization  that  was  organized  Is  dissolved.  The  people 
that  were  hired  leave.  Equipment,  materials,  and  finished  goods  are  sold.) 

A.  Stop  all  sales  or  service  activities. 

B.  Cease  delivery  of  all  products. 

C.  Dismiss  ail  employees. 
0.  Sell  aJt  assets. 

E>  Return  laboratory  or  facility  to  original  state. 


1 :  : 


o 

ERIC 


Presentation  Highpolnts 


\ 

1.  Demonstrated  good 
knowledge  of  subject. 

2.  Had  a  good  deiiveiy. 

3.  Made  a  good  overall 
impression. 


Make  a  Good  Impression 


Have  Hair  Neatly  Triinmed  and  Combed 
Be  Weil  Groomed 

Dress  Appropriately 

Keep  Shoes  in  Good  Repair 

Use  Good  Posture 


L;ok  Enthusbstte  and  Confident 

ir:) 


Evaluating  the  System 


Sates  Income 


Operating  Costs 


Taxes 


Approximatoly  05  peicent  of  the  income 
fiom  sePee  goee  to  pay  expenses. 


201 
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EVALUATiNQ  MESSAGES 
UNIT  IV-B 

ASSIGNMENT  SHEET  #1  -  EVACUATE  THE  COMMUNICATION  SYSTEM 

NAME  ^   SCORE  

Diiections:  roltow  i^e  Instructor^  directions  and  discuss  or  list  tfie  advantaoes  or  disadvan- 
tages of  the  product  or  senrfce  you  have  used  as  your  communication  project  in  tills  unit. 

Tilings  to  consider 

1.  Was  ttie  pro|ect  well  ctiosen?_  

2.  Wis  tt»e  iifornnatlon  gath'ned  during  reseaicti  conwt?  

3.  Wtould  chariges  be  made  If  you  wero  starting  again?   

4.  \Na&  It  cost  effective?  

Rate  your  project  by  completing  the  following  chart: 

Excellent         Good  Poor 

Customer  or  receiver  response  to  product 
or  service 

Sales 

Cost  of  goods  sold 
Gross  profit  on  sales 
Operating  Income 
Taxes  ot  fees 
Net  Income 

Overall  project  evaluation 
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EVALUATING  MESSAGES 
UNIT  IV-B 

ASSIGNMENT  SHEET  #2  -  CLOSE  THE  ORGANISATION 


^^^^  —  _   SCORE 


Directions:  Follow  Instructor^  directions  and  participate  as  a  class  member  while  closing  the 
organization.  The  following  steps  should  be  Included: 

1.  Stop  ail  sales  or  service  activities. 

2.  Cease  delivery  of  all  products. 

3.  Dismiss  all  employees. 

4.  Sell  all  assets. 

5.  Return  laboratory  or  facility  to  original  state. 


EVALUATING  MESSAGES 
UNIT  tV  B 


ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1  —  This  may  be  a  class  discussion  used  to  wrap-up  the  unit.  Have  the 
students  record  some  of  their  ideas. 

Assignment  Sheet  #2  ~  Evaluated  to  the  satisfaction  of  the  Instructor 


ETIH.  151-8 


# 


ERIC 


EVALUA.  ING  MESSAGES 
UNIT  IV  B 

NAME  SCORE  

TEST 

1.    Discuss  the  following  areas  for  evaluating  a  presenter. 

a.      How  do  you  know  If  a  presenter  has  a  good  knowledge  of  the  subject?. 


b.      What  would  you  look  for  in  evaluating  a  presenter's  delivery?. 


c.      What  types  of  things  help  a  presenter  make  a  good  overall  impression?. 


2.    Nanie  four  points  to  consider  when  evaluatiiig  an  orthographic  drawing. 

a.  

b.  ^  


3.  Distinguish  between  the  two  arc  s  when  evaluating  an  organized  communication  sys- 
tem by  placing  an  "X"  next  to  the  Jtems  considered  product  or  service  evaluation  area'^ 
and  an  "O"  next  to  ttiose  for  profit  and  loss  ev?  luation. 

 a  Operating  income 

 b.  Net  income 

 c.  Taxes  and  fees 

 d.  Product  reception 

 ^e.  Customer  or  receiver  reception 


o,  - 
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TEST 

 f.       Gross  profit  on  sales 

 g.  Sales 

 h.      Cost  of  goods  sold 

 K       Consumer  feedback 

4.  Arrange  in  order  the  foflowing  steps  in  closing  an  organkatlon  by  placing  the  correct 
sequence  numbers  (1-5)  In  the  appropriate  blanks. 

 a.  Sell  all  assets. 

 b.  Dismiss  all  empicyees, 

 c.  Stop  all  sales  or  service  activities. 

 d.  Return  laboratory  or  facility  to  original  state. 

 e.  Cease  delivery  of  all  prcducts. 

(NOTE:  If  .he  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  /vhen  they  should  be  completed.) 

5.  Evaluate  the  communication  system.  (Assignment  Sheet  #1) 

6.  Close  the  organization.  (Assignment  sheet  #2) 
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ANSWERS  TO  TEST 


Discussion  should  include: 

a.  Knowledge  of  subject 

1)  Used  relevant  information. 

2)  Used  logical  order  for  presentation. 

3)  Presented  information  well. 

4)  Related  to  the  audience  well. 

b.  Delivery 

1)  Used  good  eye  contact. 

2)  Spoke  clearly  and  in  a  pleasant  tone. 

3)  Used  hand  gestures  correctly. 

4)  Controlled  voice  well. 

c.  Overall  impression 

1)  \Nas  neatly  groomed. 

2)  Was  enthusiastic  and  confident. 
3}     Had  good  posture. 

Any  four  of  the  following: 

a.  Views  give  good  illustration. 

b.  Spacing  between  views  is  correct. 

c.  Boroer  is  correct  and  complete, 

d.  Dimensions  are  correct. 

e.  Line  quality  Is  good. 

f.  Lettering  is  neat  and  uniform. 


a. 

O 

f. 

0 

b. 

o 

g- 

0 

c. 

o 

h. 

0 

d. 

X 

i. 

X 

e. 

X 

a. 

4 

b. 

3 

c. 

1 

d 

6 

e. 

2 

Evaluated  to  the  satisfaction  of  the  instructor. 


INTRODUCTION  TO  CONSTRUCTION 

UNIT  1-C 


UNIT  OBJECTIVE 

After  completfon  of  this  unit,  the  student  should  be  abie  to  define  construction  technology; 
discuss  how  it  (elates  to  the  past,  present,  and  futuie,  and  research  careers  related  to  this 
field.  Competencies  will  be  demonstrated  by  completing  the  assignment  sheets  and  unrt  test 
with  a  minimum  sccwe  of  85  pocenL 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Ck>mplete  statements  concerning  the  development  of  structures. 

2.  Define  construction  technology. 

3.  Complete  statements  concerning  how  construction  technology  affects  society. 

4.  Complete  statements  concerning  the  types  of  construction. 

5.  Distinguish  behween  construction  technology  careers. 

a  Identify  the  major  types  of  construction  In  your  community.  (Asslgnirwnt  Sheet  #1) 

7.  Research  a  constnictlon  technology  careet  (Assignment  Sheet  #2) 

a  Complete  a  word  search  of  construction  careers.  (Assignment  Sheet  #3) 

9.  Sketch  a  floor  plan  of  a  house.  (Assignment  Sheet  #4) 

10.  Ust  constnictlon  careers  Involved  in  building  a  house.  (Assljinment  Sheet  #b) 

1 1 .  Design  a  cardboard  model  house.  (Asslgnmer.t  Sheet  #6) 


INTRODUCTrON  TO  CONSTRUCTION 

UNIT  l-C 

SUGGESTED  ACTiViTIES 

Obtain  additional  materials  and/or  Invite  resource  people  to  class  to  supplement/rein- 
force information  provided  In  this  unit  of  Instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  Information  and  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

Integrate  the  following  activities  throughout  the  teaching  of  this  unit; 

1.  Introduce  unit  by  discussing  planned  activities  and  projects  to  create  Interest. 

2.  Distribute  Handout  #1,  "Parent  Communique"  with  Instructions  for  return  date. 

3.  Reinforce  types  of  construction  by  having  students  bring  pictures  or  news  articles 
of  construction  projects.  Make  a  display  tjoard, 

4.  Encourage  career  research  by  inviting  different  construction  employers/employ- 
ees from  the  community  to  speak  to  the  class. 

5.  Plan  to  use  School  Shop  and  other  construction  related  publications  as  a  resource 
while  teaching  these  units. 

6.  Use  AIASA  Competitive  Events  Guidelines  format  for  research  papers. 

7.  Meet  Individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvement. 

Administer  test. 
Evaluate  test. 
Reteach  if  necessary 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Henak.  Richard  M.  Exploring  Construction.  South  Holland.  \L  Goodheart-Wlllcox  Conv 
pany.  Inc..  1^. 

B.  Feirer,  John  L  and  John  R.  Undbeck.  Production  Technology.  Peoria,  IL:  Bennett  &  McK- 
night  Publishing  Company,  1986. 

C.  Williams,  Charles  F.  Kamllan  S.  Badikham.  and  Wlllard  R.  Daggett.  Technology  For 
Tomorrow,  Cincinnati.  OH:  South-Western  Publishing  Conf>pany,  1985. 

D.  Bame,  E.  Allen  and  Paul  Cummings.  Exploring  Technology.  Worcester,  MA:  Davis  Publi- 
cations, 1980. 

SUGGESTED  SUPPLEMENTAL  MATERIALS 

A.      Construction  Software  (Apple,  IBM,  TRS-80,  others) 


1. 

"Tools" 

2. 

"Framirig  Processes" 

3. 

"Blueprint  Reading" 

4. 

"Estimating" 

5. 

"Introduction  to  Solar  Energy 

Available  from:   National  Innovative  MeJia  Co. 
Route  #2,  Box  301 B 
Calhoun,  KY  42327 
1-80a962-6662 

B.  Construction:  Basic  Principhs 
RMI  Media  Productions,  Inc. 
120  West  72nd  Street 
Kansas  City,  MO  64114 

C.  Filmstrlps 

1.  The  Foundation 

2.  Wood  Shell 

The  University  of  Wisconsin 
Bureau  of  Audio-Visual  Instruction 
RO.  Box  ^3 
Madison,  Wl  53701-2093 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  I  C 

INFORMATION  SHEET 

I.     The  devatopuwrnt  -jf  stnictums  (Transparency  1) 

A.  Caves  —  Before  history  was  recorcfed,  people  lived  In  caves.  These  were 
shelters  formed  by  nature.  People  had  to  search  for  a  cave  that  was  the  cor- 
rect size  and  shape  for  their  neeos. 

B.  Movabile  homes  —  These  shelters  developed  as  It  became  necessary  to  tra- 
vel and  s^rch  for  food.  Tents  from  poles  cut  from  trees  and  animal 
skins  piwlded  a  shelter  that  could  be  taken  apart  quickly  and  carried  from 
place  to  place. 

C.  Perm^nt  homes  —  Once  people  learned  to  farm  and  produce  their  own 
tood,  the  need  to  move  around  In  search  of  food  was  no  longer  necessary. 
The  first  pennanent  stmctures  of  sticks  and  mud  were  built.  Eventually 
other  materials  were  used.  Later  tools  were  developed  to  assist  In  constni(>> 
tion. 

^  iiS"*? ^iSH  *^  ^®  P^PP*®  together  to  live  In  towns  and  cities,  their 
n€«ds  for  structures  changed.  It  became  necessary  to  utilize  space  and  pro- 
vpe  safe  structures  for  families.  New  constructton  technotogles  developed. 
Multiple  fkXM-  dwellings  devetoped.  F=oundatlons  were  ne^ed  to  suoport 
layers  of  rooms.  *^ 

{NOTE:  New  types  of  structures  were  needed  to  accommodate  the  need  for 
open  space.  Factories,  churches,  and  cathedrals  had  to  be  designed  to 
accomnrodate  large  groups  of  p«)ple4 

technology  -  The  effective  use  of  materials,  labor, 
equipment,  methods,  and  management  resources  to  produce  a  structure  on  site 

in.     Construction  technology  affects  society 

A.  Constructton  makes  our  life  more  pleasant 

1.  Provides  comfortable  homes. 

2.  Protects  us  from  the  elements. 
3-    Provides  easier  transportation. 

B.  Construction  creates  environmental  problems. 

1.  K^odem  highways  require  space. 

2.  Construction  projects  often  leave  ugly  scars. 

3.  Air,  water,  and  land  are  often  polluted. 

4.  Natural  resources  are  depleted. 

?  ■  • 


II. 
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INFORMATION  SHEET 

C.     Construction  must  plan  for  the  future. 

1.  Use  space  wisely. 

2.  Protect  and  replenish  natural  resources. 

3.  Design  alternate  energy  sources  into  IniiWIngs. 
Mftior  types  of  coiwtiuctton 

A,     Residential  or  light  instruction  —  Concerned  mainly  with  the  building  of 
homes,  apartm^ts,  condominiums,  and  small  commercial  t»j|ldings 

(NOTE:  These  sfB  primarily  of  wood  frame  construction.) 


B.     Commercial  construction  —  Wmarlly  invoi>«d  with  the  erection  of  conv 
merciai,  industrial,  educational,  and  institutional  buildings 

(NOTE:  Materials  Include  steel,  concreta,  brick,  glass,  and  ceramics.  Interi- 
ors may  be  of  wood  constmction.) 
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INFORMATION  SHEET 


C.  civil  and/or  heavy  construction  —  Includes  the  building  of  highways,  rail- 
roads, pipelines,  public  utilities,  water  and  sewer  systems,  dams,  bridges, 
and  electrical  utilities 

(NOTE  Many  different  materials  are  used  such  as  gravel,  earth,  sand,  steel, 
oil,  wood,  cement,  glass,  and  plastic.) 


Conslmctton  technology  careers 

{NOTE:  The  construction  industry  offers  many  career  opportunities.  These  careers 
require  different  degrees  of  education.  Some  Jobs  are  available  for  people  who  do 
not  finish  high  schooi.  Other  jobs  require  three  to  five  years  of  apprenticeship  [on- 
the-fob  training},  vocational  and  technical  training  (vocational  schooi  or  commu- 
nity college],  or  college  degrees.) 

A.  Professional  careers  —  Training  usually  requires  a  person  being  licensed  In 
the  state  In  which  work  is  being  done.  A  degree  from  an  accredited  college 
or  university  is  required  and  then  a  number  of  year^  are  spent  in  an  Intern- 
ship. 

1.  Architects  —  Design  houses,  commercial  buildings,  schools,  etc. 

2.  Civil  engineers  —  Design  and  supervisor  construction  of  roads,  air- 
fields, tunnels,  dams,  etc. 

3.  Electrical  engineers  —  Design,  manufacture,  and  Install  power 
plants  and  communication  systems 

4.  Contractors  — •  Manage  and  supen^se  construction. 

(NOTE;  A  degree  is  not  required  but  a  license  Is  often  required.) 
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INFORMATION  SHEET 


B.  "fechnlcal  cafeers  —  Training  requires  2-4  years  of  specialization.  Includes 
careers  In  designing,  planning,  expediting,  and  distributing. 

1.  Drafters  —  Assist  professionals  In  developing  complete  sets  of 
detailed  drawings  with  exact  dimensions  and  specifications  of  the 
structure  and  all  Its  parts. 

Z  Surveyors  —  Indicate  accurate  placement  of  the  building  on  the  land 
and  property  boundaries 

3.  Expediters  —  Ensure  that  materials  an-lve  on  time  and  In  correct 
order  at  the  c^stnjctlon  site 

4.  Inspectors  —  Test  and  Inspect  the  materials  used  on  a  project 

C.  Skilled  construction  careers  (trade  occupations)  ~  Training  couW  include 
3-5  years  of  apprenticeship  (on-the-job  training)  or  vocational  and  technical 
training  at  a  vocational  sch(X>l  or  community  college. 

(NOTE:  This  area  has  three  divisions.) 

1.  Structural  workers:  Carpenters,  bricklayers,  masons,  Iron  workers, 
welders,  etc. 

2.  Finishing  workers:  Plasterers,  drywall  installers,  marble  and  terrazzo 
workers,  painters,  glaziers,  roofers,  floor  layers,  and  Insulation  work- 
ers 

3.  Mechanical  workers:  Plumbers,  pipefitters,  operating  engineers,  and 
elevator  constructors 


Development  of  Structures 


TM1 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  l-C 


HANDOUT  #1  -  PARENT  COMMUNIQUE 


Dear  Parent  or  Guardian: 

The  pufp<»e  of  this  communique  Is  to  Inform  you  that  

will  be  participating  In  t;k>n8tructlon  Technoiog)^  A  numt?er  of  exciting  and  challenging  activi- 
ties are  planned.  Amorig  these  activities  wiU  be 


During  these  weeks  of  study;  technology  education  students  will  t)e  using  equipment^ 
toois,  and  c^emica^s  leiated  to  this  area  of  study.  Safe  practices  are  «>couraged  In  the  labora- 
tory and  classroom  at  aii  times.  Please  sign  and  return  this  letter  to  me  to  indicate  that  you 
have  no  ol^tion  to  your  students  participation  in  these  laboratory  activities.  The  student 
will  also  sign  this  letter  to  indicate  a  willingness  to  practice  safe  worl^  habits. 

Yov  are  invited  to  visit  our  program  at  any  tim  .  Please  feel  free  to  call  the  office  to  set  a 
time. 

Thank  you, 


(Instructof) 

t  Witt  practice  safe  work  habits  in  the  laboratory  at  all  times. 


(Students  S'gnature)  (Date) 


(Parent  or  Guardian  Signature)  (Date) 
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INTRODUCTiON  TO  CONSTRUCTION 

UNIT  i-C 

ASSIGNMENT  SHEET  #1  -  IDENTIFY  THE  MAJOR  TYPES 
OF  CONSTRUCTION  IN  YOUR  COMMUNITY 

NAME   SCORE  


Directions:  For  the  area  where  you  live,  list  an  example  of  the  three  types  of  construction.  List 
the  types  of  materials  used  In  each. 


A. 


Materials  used 


Materials  used 


Materials  used 
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UNIT  1^ 


ASSIGNMENT  SHEET  #2  —  RESEARCH  A  CONSTRUCTION 

TECHNOLOGY  CAREER 

NAME   SCORE  

DIrecttons:  Examples  of  careers  In  the  construction  field  were  discussed  In  Infornnatlon  Sheet, 
Section  V.  \bu  may  also  t»  at>te  to  name  other  careers.  Select  a  career  you  think  you  would  t>e 
good  in.  Research  for  m<xe  details. 

Examples:  1.  Wfiat  Is  the  exact  training  needed? 

2.  Wtiere  can  you  get  that  training? 

3.  What  are  the  worldng  conditions  for  that  job? 

4-  What  are  the  future  possltjllities  of  employment? 

5.  Why  would  you  be  good  at  tfiat  job? 

Compile  the  results  of  your  research  and  present  it  either  In  written  or  oral  form  as  requested 
by  your  instructor. 

A  written  research  paper  siiould  Include  the  following: 

•  Title  page 

•  Table  of  contents 

•  Introduction 

•  Review  of  literature  (body) 

•  Conclusion 

•  End  notes/Footnotes  (if  applicable) 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  hC 


ASSIGNMENT  SHEET  #3  -  COMPLETE  A  WORD  SEARCH 
OF  CONSTRUCTION  CAREERS 


NAME   SCORE 


DIrMtlons:  Find  the  construction  careers  In  the  word  search  below  and  circle  the  correct  let- 
ters. The  words  may  be  horizontal,  vertical,  diagonal,  or  BACKWARDS. 

1.  Architect  8.  Roor  layer  15.  Pipefitter 

2.  Bricklayer  9.  Glazier  16.  Plasterer 

3.  Carpenter  10.  Inspector  17.  Plumt>er 

4.  Contractor  11.  Insulation  worker  18.  Roofer 

5.  Drafter  12.  Iron  worker  19.  Sun/eyor 

6.  Drywall  Installer  13.  Mason  20.  Welder 

7.  Engineer  14.  Painter 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  10 


ASSIGNMErrr  sheet  #4  -  SKETCH  A  FLOOR  PLAN 

OF  A  HOUSE 


NAME  ^  SCORE 


Directions:  Use  grid  paper  provided  by  your  Instructor  to  sketch  the  floor  plan  of  your  house. 
Make  a  list  of  the  good  features  of  your  house  and  a  list  of  things  that  could  be  changed  to 
Improve  your  house. 

Good  features 


Possible  imprcvements 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  hC 

ASSIGNMENT  SHEET  #5  -~  LIST  CONSTRUCTION  CAREERS 
INVOLVED  IN  BUILDING  A  HOUSE 

NAME  ^   SCORE  


Directions:  Mal^e  a  list  of  the  different  people  (by  career  title)  that  helped  to  build  your  house. 

1.  

2.   ^  

a  

4.  

5.  ,  ^  

6.  

7.  

8.  .  

9.  

10.  
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ifffTRODUCTION  TO  CONSTRUCTION 

UNIT  i-C 


ASSIGNMENT  SHEET  #6  -  DESIGN  A  CARDBOARD  MODEL  HOUSE 

NAME    SCORE  

DUections:  Use  grid  paper  provided  isy  your  instructor  to  design  a  model  tiouse  to  be  built  of 
cardt)oard.  Work  in  small  groups  or  as  directed  by  your  instructor. 


INTRODUCTION  TO  CONSTRUCTION 

UNIT  I  C 

ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignme'it  Sheets  #1-#2  —  Evaluated  to  the  satisfaction  of  the  instructor 
Assignment  Sheet  #3 


Cf    L   O  O 


Assignment  Sheets  #4-#6  —  Evaluated  to  the  satisfaction  of  the  instructor 
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INTRODUCTION  TO  CONSTRUCTION 

UNIT  l-C 


NAME   SCORE  

TcST 

1.    Complete  the  foHowino  statements  concerning  the  development  of  structures. 

a.  Before  history  was  recorded,  people  lived  In  .  Ttiese  were  shel- 
ters formed  by  nature. 

b.   homes  were  shelters  that  developed  as  it  t^ame  necessary  to 

travel  and  search  for  food.  Tents  made  from  poles  cut  from  trees  and  animal 
skins  provided  a  shelter  that  could  be  taken  apart  quickly  and  carried  from  place 
to  place. 

c.  Once  people  learned  to  farm  and  produce  their  own  food,  the  need  to  nfK>ve 

around  In  s^resh  of  focxi  was  no  longer  nwessary.  The  first  

homes  of  sticks  and  mud  were  t>ullt.  Eventually  other  materials  were  used.  Later 
tools  were  developed  to  assist  in  construction. 

d.  As  people  came  together  to  live  In  ,  their  needs  for  structures 

changed,  it  became  necessary  to  utilize  space  and  provide  safe  structures  for 
families.  New  construction  technologies  developed.  Multiple  floor  dwellings 
developed.  Foundations  were  needed  to  support  layers  of  rooms. 

Z    Define  construction  technology.  


3.    Complete  the  following  statements  concerning  how  construction  technology  affects 
socltty  by  providing  the  correct  words. 

a.  Construction  creates  environmental  problems  when  is  polluted 

and  are  depleted. 

b.  Construction  makes  life  more  comfortable  by  providing  us  comfortable 
 and  protecting  us  from  the  . 

c.  Construction  must  plan  for  the  future  by  protecting  natural  , 


28^ 


TEST 


4,    Complete  the  following  statements  concerning  the  types  of  construction  by  filling  In 
the  blanks  with  the  conect  words. 

a.   construction  includes  the  building  of  highways,  railroads,  pipe- 
lines, public  utilities,  water  and  sewer  systems,  dams,  bridges,  and  etectrlcal  util- 
ities. 

b.   construction  is  concerned  mainly  with  the  building  of  homes, 

apartments,  condominiums,  and  small  commercial  buildings, 

c.   construction  is  primarily  involved  with  the  erection  of  commer- 


cial, industrial,  educational,  and  Institutional  buildings. 

Match  the  careers  listed  on  the  right  with  the  con-ect  definitions. 

 a.      Training  requires  3-5  years  of  apprenticeship      1.  Professional 

or  vocational  school  training 

2.  Technical 

 b.      Training  requires  a  degree  from  a  coHecja,  an 

internship,  and  a  license  a  Skilled 

 c.      Training  requires  2-4  years  of  speciallzatton      4.  Unskilled 


(NOTE:  If  the  foltowtng  activities  have  not  l>een  accomplished  prior  to  the  test,  ask  your 
instructor  when  the^'  should  be  completed.) 

6.  Identify  the  major  types  of  construction  in  your  community.  (Assignment  Sheet  #1) 

7.  Research  a  construction  technology  career.  (Assignment  Sheet  #2) 

8.  Complete  a  word  search  of  constructton  careers.  (Assignment  Sheet  #3) 

9.  Sketch  a  floor  plan  of  a  house.  (Assignment  Sheet  #4) 

10.  List  construction  careers  involved  in  building  a  house.  (Assignment  Sheet  #5) 

11.  Design  a  cardboard  model  house.  (Assignment  Sheet  #6) 


ERIC 


INTRODUCTION  TO  CONSTRUCTION 

UNIT  l-C 


ANSWERS  TO  TEST 


a.  Caves 

b.  Movable 

c.  Permanent 

d.  Towns  and  cities  (urban  areas) 

Definition  of  construction  technology  —  The  effective  use  of  materials,  latx?r,  equip- 
ment, methods,  and  managenront  resources  to  produce  a  structure  on  site. 


a. 

Air,  water,  or  land,  natural  resources 

b. 

Homes,  elements  (environment) 

c. 

Resources 

a. 

Civil  (and/or  heavy) 

b. 

Residential  (or  light) 

c. 

Commercial 

a. 

3 

b. 

1 

c. 

2 

Evaluated  to  the  satisfaction  of  the  instructor. 


DESIGNING  AND  PUNNING  A  STRUCTURE 

UNIT  II  C 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  apply  the  construction  system 
model  to  plan  a  constmctlon  project.  Competencies  will  be  demonstrated  by  completing  the 
assignment  sheets,  job  sheet,  and  unit  tests  with  a  minimum  score  of  85  percent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  project  planning  with  the  correct  definitions. 

2.  Categorize  components  of  a  construction  system  model. 

3.  Arrange  in  order  the  steps  in  the  construction  process. 

4.  Match  construction  materials  with  the  correct  uses. 

5.  Identify  bridge  types. 

6.  Complete  a  chart  of  units  for  measuring. 

7.  Identify  graduations  on  a  standard  rule. 

8.  Head  a  mie.  (Assignment  Sheet  #1) 

9.  Design  a  tnjss  bridge.  (Assignment  Sheet  #2) 

10.  Utilize  the  system  model  to  design  a  construction  project.  (Assignment  Sheet  #^ 

11.  Demonstrate  the  ability  to  build  and  stress  test  a  model  tnjss  bridge.  (Job  Sheet 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  ll-C 


SUGGESTED  ACTIVITIES 

Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  instruction. 

{NOTE:  Ttifs  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  included  vtfith  this  unit. 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  information  and  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

Provide  students  with  job  sheet. 

Discuss  and  demonstrate  the  procedure  outlined  in  the  job  sheet. 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Bridge  building  Is  an  AIASA  competitive  event.  Consult  Competition  Events  Guide- 
lines for  Information.  You  may  wish  to  encourage  students  to  enter  regional  and 
state  bridge  building  contests  through  an  organized  AIASA  chapter. 

2.  Provide  the  following  equipment  for  testing  the  students'  model  truss  bridges  in 
Job  Sheet  #1. 


a. 

Testing  frame 

b. 

Testing  block 

c. 

Testing  hook 

d. 

Two  5  gallon  plastic  pails 

e. 

50  lbs  clean  sand 

f. 

Balance  scales 

g- 

Calculator 

h. 

Evaluation  sheet  (Use  Practical  Test  which  follows  the  Job  Sheet) 

3.    Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvenrvent. 

Administer  test. 

Evaluate  test. 

Reteach  if  necessary. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


A.  Industrial  and  Technical  Education:  A  Guide  (or  Curriculum  Designers,  tmpiementors. 
and  Teachers.  Lansing.  Illinois.  Technical  Foundation  of  America. 

B.  Jackson's  Mii!  Industrial  Arts  Curriculum  Theory.  Charleston,  West  Virginia.  V\test  Vir- 
ginia Department  of  Educaion. 

C.  Competitive  Events  Guidelines,  revised  edition.  Reston.  VA.  National  AIASA,  1985. 

D.  Feirer,  John  L  and  John  R.  Lindbeck.  Production  Technology,  Peoria.  IL:  Bennett  and 
McKnight  P«jblishing  Company.  1986. 

E.  Williams.  Charles  F..  Kamiran  S.  Badrkhan.  and  Wi!!3rd  K.  Daggett.  Te'.hnology  for 
Tomorrow.  Cincinnati.  OH:  South-Western  Publishing  Company,  1985. 

F.  Henak,  Richard  M.  Exploring  Construction.  South  Holland.  IL:  The  Goodheart-Wtllcox 
Company.  Inc.  1985. 

SUGGESTED  SUPPLEMENTAL  MATERIALS 

A.  The  Other  Bridge  —  Video  V?".  color.  27  minutes.  1984. 

Explores  the  construction,  design,  and  operation  of  the  San  Francisco-Oakland  Bay 
Bridge,  includes  an  in-depth  look  at  the  world  of  engineering  and  design.  Available  from; 

Centre  Productions.  Inc. 
1800  30th  St..  #207 
Boulder,  CO  80301 
1-800-824-1166 

B.  Monument  to  a  Dream,  VHS  video  or  film,  free  loan. 

Story  of  the  construction  of  the  St.  Louis  arch.  Available  from: 

Jefferson  National  Expansion  Memorial 
11  North  4th  Street 
St.  Louis.  MO  63102 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  ll-C 

TEACHER  SUPPLEMENT  #1  -  TEST  BLOCK  SPECIFICATIONS 


(NOTE:  This  test  system  is  for  concentrated  stress  testing.) 

A.  Bridge  must  accommodate  test  block  on  the  roadt>ed  and  allow  for  the  l>olt  to  protrude 
through  the  t)Ottom  of  the  bridge.  (S  is  the  length  of  the  span  minus  2".) 

B.  After  the  block  is  in  place,  the  hook  will  be  attached  and  a  load  can  then  be  applied  to 
the  hook. 


■S'  IS  THE  LENGTH 

□F  TfC  SPAN  MINUS  a'. 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  it-C 


TEACHER  SUPPLEMENT  #2  -  ALTERNATE  TRUSS  BRIDGE 

STRESS  TEST 

(NOTE:  This  test  system  is  for  uniform  toad  testing.) 


DRJLL  4  HOLES 
I'OEEP 
1  v.  -  IN  FHOM 
EACH 
CORNEr 


DRILL  Vu."  HOLES  V«"  APART 
FOR  PIN  STOP 


^-'*h"DIA  X  12" 


1  v.-" 


DRILL  4  HOLES 
1 "  DJA 

1  Vr- 


Remenriber  to  add  the  weight  of  the  top  to  the  total  load  placed  on  the  structure.  Bridge  sup- 
ports should  t>e  located  at  the  point  that  is  given  in  the  problem  as  the  distance  the  bridge  has 
to  span. 


FOR  TESTING 
TOWER  STRUCTURE 


BARBELL  WEIGHTS 


P(N  PLACED 
IN  HOLE  JUST 
UNDER  TOP  TO 
PREVENT 
k  TOTAL 
H>)  DESTRUCTION 
^■^y^  OF  STRUCTURE 


BRIDGE  SUPPORT 


Construction  Idea;   2x12  could  be  used  for  the  construction  of  the  base  and  top  of  the 

"Structure  crusher."  Two  3/4"  pieces  of  plywood  will  also  work  if  they  are 
laminated  together. 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  li  e 


INFORMATION  SHEET 


Terms  and  dafinitions 

A.  BrWge  —  A  structure  carrying  a  pathway  or  roadway  over  a  depression  or 
obstacle 

B.  Cement  —  A  powderlike  substance  that  when  mixed  with  water  is  used  as 
a  binding  ingredient  of  mortar  and  concrete 

C.  Concrete  —  A  hard,  strong  twllding  material  made  by  ml5ung  a  cementing 
material  (such  as  Portland  cement)  and  an  aggregate  (such  as  sand  and 
gravel)  with  sufficient  water  to  cause  the  cement  to  set  and  bind  the  entire 
mass 

D.  i.amlnated  —  Composed  of  layers  of  firmly  united  material 

E.  Masonry  --  The  use  of  stonework  and  brtokwoi1<  for  construction 

F.  Mortar  ~  A  mixture  of  lime,  cement,  sand,  and  water  used  to  hold  btocks  or 
bricks  together 

Q.     Stress  test  —  To  apply  pressure  or  weight  to  the  point  of  collap-se 

H.  Working  drawing  —  A  drawing  or  sketch  giving  dlTiensions  and  other 
needed  Information  for  construction 
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INFORMATION  SHEET 


Ii.     The  eonstnjction  systom  model 


INPUTS 


PROCESSES 


t 


OUTPUTS 


FEEDBACK^ 

(meets  goals  of  organization 
and  society) 


INPUTS 

-People 

Skills 

Attitudes 

Knowledge 
(personal) 
•Knowledge 

(accumulated) 
-Matertats 
•Energy 
•Capital  (plant 

and  equipment) 
-Finance  (money) 


PROCESSES 

PRODUCTIVE 
•Preparing  to  buHd 
•Cteslgning  the  project 
•Buflding  the  structure 
•instalHng  systems 
-Finishing  the  project 
•C<Mnpteting  the  site 

and  ck>sir^  contracts 
•Servicing  the  project 

MANAGERIAL 

-Planning 
•Organizing 
•Directing 
-Controlling 


OUTPUTS 

^Structure  Is  on  site 
Residential/light 
Commercial/industrial 
Civil/heavy 


IIL     Steps  in  the  constritction  process  (Transparencies  1  and  2) 

A.  Prepare  to  build 

1.  Obtain  the  site. 
Z  Survey  the  site. 
3.     Secure  permit. 

B.  Design  the  project. 

1,     Collect  ideas  for  project. 
Z    Select  project. 

3.  Make  working  drawings. 

4.  Estimate  cost. 
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INFORMATION  SHEET 

5.  Hire  workera. 

6.  Order  materials  and  equipment 
Build  the  structure. 

1.  Clear  the  site. 

a      Do  earthwork. 

b.     Locate  the  structure. 

2.  Build  the  foundation. 

3.  Frame  structure 

4.  Enclose  roof. 

5.  Enclose  openings  and  exterior  waits. 
Install  systems. 

1.  Heating,  ventilating,  and  air  conditioning  (HVAQ  systems 

2.  Plumbing 

3.  EI",otrical 

4.  Solar 
Finish  the  project. 

1.  Outside  trim 

2.  Paint  and  wall  covering 

3.  Celling  anc'  floor  finishing 

4.  Plumbing  and  electrical  fixtures 

6.  interior  trim 

6.    Landscape  planning 

Close  the  contract. 

1.    Final  inspections 

Z    Certificate  of  completion 

(NOTE:  Throughout  the  construction  process  the  structure  must  bo 
protected  and  the  tools  and  equipment  must  be  sen/iced  and  main- 
tained.) 


42C 


INFORMATrON  SHEET 


N,     Materiatft  used  in  f^mstniction  (Transparencies  3^ 

A.  Concrete  (Transparency  3) 

1.  One  of  the  most  important  building  materials 

2.  Provides  a  strong  mass 

3.  Used  for  footings,  loundations,  and  waits 

B.  Wood  ^Transparency  4) 

1.  Lumber  —  Comes  in  ^e  form  of  boards  to  used  for  framing, 
at^eathing,  siding,  flooring,  and  trim. 

(NOTE:  Grading  is  used  to  de^ribe  the  quality  of  iumt>er.  Quality  is 
determined  by  appearance  and  strength.) 

2.  Plywood  —  Comes  in  4'  x8'  panels  and  is  used  as  support  and  to 
decorate  structures  as  sheathing,  px>f  decHs^  and  subfioors. 

3.  Laminated  timbers  —  Made  from  lumber  that  is  glued  together  and 
used  for  aretes,  fx:Aes>,  and  beams. 

4.  Engineered  panels  —  Modified  wood  products  t)onded  with  glue  and 
formed  into  t^oards. 

Examples:  Wafer;  particle,  or  fiber  tx>ard 

5-  Pressure-treated  wood  —  Specially-treated  wood  to  protect  against 
decay,  mold,  and  insects. 

C.  Metal  (Transparency  5) 

1.  Steel  —  Very  strong  metal  (iron  alloy);  primarily  used  for  structural 
frames. 

2.  Aluminum  —  Light  metal  that  has  good  electrical  and  thermal  con- 
ductivity; high  refUJCtivity,  and  resistance  to  oxidation;  generally  for 
exterior  use. 

3.  Cc^}per  —  A  reddish  metal  that  is  easily  worked  and  joined  and  is  an 
excellent  electrical  and  thermal  conductor,  commonly  u^  for 
plumbing  and  roofing. 

D.  Masonry  materials  —  Primarily  used  for  exterior  and  interior  walls  (Trans- 
parency Q 

1.  Clay  One  of  the  oldest  manufactured  building  nnaterlals  that  can 
t>e  formed  into  bricks  (solid)  or  tiles  (hollo^. 

.)  •-  - 
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INFORMATION  SHEET 


V. 


2.    Concrete  —  Made  from  speciafly-mixed  cement  that  can  t>e  formed 
into  both  bricks  and  blocks. 

(NOTE  Masonry  units  are  commonly  joined  with  mortar.) 
Types  of  bridges 

A.     Simple  truss  (Transparency  7) 


^^^^^ 


B.     Continuous  truss 


C.  Arch 


D.  Sus|:>ension 


(NOTE:  Many  materials  can  be  used  to  construct  a  bridge  Including  wood, 
masonry,  Iron,  steel,  and  reinforced  concrete.) 


ERIC 


44-0 


INFORMATfON  SHEET 

VI.     Units  for  measuring 


MGasurement 

Customarv  Units 

A.      Length  or  distance 

inch  yard 
foot  miie 

B.      Mass  or  weight 

ounce 
pound 
ton 

C.  Volume 

fiuid  ounce  quart 
cup  gallon 
pmt 

cubic  inch          cubic  yard 
cubic  foot 

D.  Area 

square  inch  acre 
square  foot         square  mile 
square  yard 

VIL     Graduations  on  a  standard  rule  (linear  measurement)  (Transparency  ^ 
A.  Halves 


B.     Quarters  C. 


Eighths 


1 
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INFORMATION  SHEET 


Sixteenths 


E,  Thirty-seconds 


iiii'ii|iiii'ppiiiii'j'i' 


1 


1 
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Steps  in  the  Construction  Process 


Prepare  to  Build 


Design  the  Project 


Build  the  Structure 
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Steps  In  the  Construction  Process 

(Continued) 


Install  Systems 


Finish  the  Project 


Close  the  Contract 


o 
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Reasons  for  Using  Concrete 


1.  Adaptable  and  serviceable  in  a  variety  of  situa- 
tions 

2.  Permanent  when  properly  made 

3.  Sanitary  and  easily  cleaned 

4.  More  fireproof  than  other  building  materials 

5.  Economical  in  installation  and  in  maintenance 

6.  Easy  to  use 
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Reasons  for  Using  Wood 


1.  strong  and  durable 

2.  Adaptable 

3.  Easy  to  use 

4.  Readily  available  and  renewable 

5.  Looks  warm  and  natural 
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Reasons  for  Using  Metal 


1.  Very  long  lasting  with  low-maintenance  needs 

2.  Fireproof 

3.  Steel  is  very  strong 

4.  Readily  available 
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Reasons  for  Using  Masonry  Materials 


1.  Long  lasting  with  low  maintenance  needs 

2.  Strong 

3.  Fireproof 

4.  Natural  looking 

5.  Provide  architectural  interest 
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Simple  Trusses 


Subdivided  Warren  Truss 
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Graduations  Applied  to  a  Rule 


1/2 


1/4 


3/4 


1/8 
I 


3/8 
f 


5/8 

t 


7/8 


3/16    7/16   11/16  15/16 


1/16, 
t  I 


5/16 
I  f  I 


9/16 
I  t 


m 


13/16 
I  t 


rn 


T 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  ll-C 


ASSIGhlMENT  SHEET  #1  -  READ  A  RULE 

NAME   SCORE 


Almost  every  piece  of  stock  must  be  measured  t^fore  cutting  for  use.  If  your  project  is  to  be 
accurate,  you  must  be  able  to  make  accurate  measurements. 

PARTI 

A.     Using  the  drawing  below,  read  the  rule  to  the  nearest  one-fourth  Inch.  Write  the  answers 
In  the  blanks  In  their  simplest  terms. 


O  A       B  C       D       E  F 


r 

1' 

1 

CM 

1 

—  ^ 

1 

4 

1.  0-A_ 

2.  0-B . 

3.  0-C_ 

4.  0-C_ 

5.  0-E_ 

6.  Of^ 


ASSIGNMENT  SHEET  #1 


Using  the  drawing  below,  read  the  njle  to  the  nearest  one-eighth  Inch.  Write  the 
answers  tn  the  blanks  In  their  simplest  terms. 


1. 

0-A 

2. 

0-B 

3. 

O-C 

4. 

0-D 

5. 

OE 

6. 

OF 

PAFIT  it 

1   1  1 

\  \ 

1  f  ' 

I  1 

'1' 

1 

1 

1 1 
2 

1 

1 

'I' 
3 

'1' 
4 

Directions:  Shown  below  are  some  lines.  Practice  your  measuring  skill  and  write  the  correct 
measurement  on  each  line. 


DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  \hC 


ASSIGNMENT  SHEET  #2  —  DESIGN  A  TRUSS  BRIDGE 


NAME   SCX>RE 


Engineers  use  many  clever  ways  to  give  strength  to  a  structure.  A  project  must  be  strong 
^ough  to  withstand  the  forces  of  nature. 

Examples:  1.  A  dam  must  withstami  great  pressure  from  water. 

2.  Sl(yscrapers  must  withstand  strong  winds  and  masses  of  weight. 

3.  Pipelines  must  withstand  pressure  from  within. 

4.  Bridges  must  be  built  where  there  are  no  places  to  build  foundations  and  must 
withstand  the  elements  and  weight  masses. 

Direction:  Plan  to  design  tlie  bridge  by  using  the  problem-solving  steps. 

A.     identify  the  problem 

a     Cotiect  ideas 

C.  Decide  on  a  solution 

D.  Analyze  the  solution 

E.  Implament  the  solution 

{NOTE:  Bridges  must  be  designed  in  such  a  manner  as  to  accommodate  a  test  hook  at 
the  bridge's  center  {see  instructor).  Amount  of  wood  glue  will  not  t)e  Indicated  but  do 
not  plan  to  laminate  Joints.) 

With  a  lab  partner  form  a  team  to  design  a  truss  bridge  to  be  built  with  Va"  balsa  wood  within 
the  following  limits: 


Span:  12 
WWth:  3" 


Sketch  >our  design  on  Va"  grid  paper. 


DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  H-C 

ASSIGNMENT  SHEET  #3  -  DESIGN  A  STRUCTURE 

NAME   SCORE  

Directions:  Refer  to  the  system  model  in  the  Information  Sheet  and  apply  probiem-solving 
techniques  while  selecting  a  construction  project. 

(NOTE:  Vrttork  In  groups  or  Individually  as  directed  by  Instructor.) 

A.  Collect  Ideas  for  a  construction  project. 

Examples:   Club  house,  scale  model  house  {dream  house),  portable  storage  building, 
dollhouse 

B.  Consider  the  following: 

1.  Function     Will  the  project  do  what  it  is  supposed  to  do? 

2.  Appearance  —  Will  the  project  look  good  and  fit  in  with  the  setting  around  it? 

3.  Cost  ~  Will  the  project  be  within  the  budget? 

4.  Strength  —  Will  the  project  withstand  the  forces  that  it  will  be  subjected  to? 

5.  Materials  —  Which  materials  will  be  the  best  to  use  and  are  they  available? 

C.  Select  construction  project. 

D.  Make  or  obtain  a  working  drawing.  This  drawing  or  sketch  must  have  dimensions  on  it. 


ASSIGNMENT  SHEET  #3 

E     Complete  the  following  planning  sheet  (bill  of  materials). 

 PLANNING  SHEET 

Name    Grade. 


Name  of  the  Project  Date  Started  Date  Comptetad 

BK  of  Materials: 


(to*  of  Pteess 
Noodod 

Wdtti 

Un^h 

Name  of 
Part 

Materia 

Cfist 
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ASSIGNMENT  SHEET  #3 


Estimate  cost  based  on  planning  sheet  and  instructor's  directions. 
Make  list  of  toots  and  machines  needed  for  project. 

(CAUTION:  Safety  test  must  be  completed  and  on  file  before  using  toots  and  equip* 
ment) 

Make  job  assignments. 
<NOTE:  Follow  Instructor^  directions.) 
Order  materials  and  equipnoent. 
(NOTE:  Follow  Instructor's  directions.) 


DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  ll-C 


Assignment  Sheet  #1 
PART  I 

A.  1.  V4- 

2.  3/4- 

3.  1^2" 

4.  2" 

5.  2V2'* 

a  zva" 

B.  1  ^b" 

2.  3/4" 

3.  Via" 
A.  1%" 

5.  2^4" 

6.  2Va" 


ANSWERS  TO  ASSIGNMENT  SHEETS 


PARTI! 

A. 

B. 

3" 

C. 

3'/4'' 

D. 

4V4'' 

F. 

5V4'' 

G. 

2-/4'' 

H. 

43/4" 

1. 

23/4" 

Assignment  Sheet  #2  —  Evaluated  to  tr-e  satisfaction  of  the  instructor 
Assignment  Sheet  #3  ~  Evaluated  to  the  satisfaction  of  the  Instructor 


DESiGNiNG  AND  PLANNING  A  STRUCTURE 

UNIT  ll-C 


JOB  SHEET  #1  —  BUltD  AND  STRESS  TEST 
A  MODEL  TRUSS  BRIDGE 

Tools  and  materials 

1.  Balsa  wood  strips,  Vs"  x  ^fe" 

2.  White  giue 

3.  Cutting  surface 

4.  Single  edge  razor  blade 

5.  Straigtit  pins 

6.  Ruler.  12" 

(NOTE:  Testing  equipment  will  t>e  provided  by  ins  ojctor.) 
Procedure 

1.    Follow  Instructoi'ls  directions  for  setting  up  work  area 

Z    Using  design  from  Assignment  Sheet  #2,  cut  strips  of  wood  for  trusses. 

3.  Construct  bridge  by  joining  the  wood  pieces  together  with  the  whit©  glue. 

4.  Use  straight  pins  to  hold  glue  joints  together  until  dry. 

5.  Store  bridge  in  drying  area  and  clean  up  work  area. 

6.  Allow  to  dry  a  minimum  of  18  hours. 

7.  Measure  and  record  amount  of  wockI  used  In  the  construction  of  the  bridge, 

8.  Measure  and  record  width  and  span. 

9.  Test  bridge  according  to  instructor^  directk>ns. 

10.  Calculate  efficiency  using  the  following  formula  and  evaluate  by  AIASA  competi- 
tive event  guidelines: 

Efficiency  «  .   failure  Weight 

Length  of  wood  used 

11.  Clean  up  test  area. 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  il-C 


PRACTICAL  TEST 

JOB  SHEET  #1  -  BUILD  AND  STRESS  TEST  A  MODEL  TRUSS  BRIDGE 


STUDENTS  NAME   DATE  

EVALUATOR-S  NAME   ATTEMPT  NO. 


Instaictlons:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to  observe  the  pro- 
cedure and  complete  this  form.  All  Items  listed  under  "Process  Evaluatton"  must  receh«  a 
•*\fes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  in  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  material  and  try  agaln^ 

The  student:  YES  NO 

1.  Checked  out  proper  tools  and  materials.     

2.  Followed  instructor^  dir^tion.     

3.  Followed  design  well.     

4.  Used  cutting  tool  safely.     

5.  Measured  and  recorded  amount  of  wood.     

6.  Measured  and  recorded  width  and  span  of  bridge.     

7.  Tested  bridge  as  Instructed.     

8.  Work^  well  as  a  team  mOTnt}er.     

9.  Checked  In/put  away  tools  and  materials.     _^ 

10.  Cleaned  the  work  area.     

11.  Used  proper  tools  conectly.     

1Z    Perform«J  steps  In  a  timely  manner.  (  hrs.  min  sec.)     

13,  Practiced  safety  mies  throughout  procedure.     

14.  Provided  satisfactory  responses  to  questions  asked.    


EVALUATOR'S  COMMENTS: 


PRACTICAL  TEST 
JOB  SHEET  #1 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE*  Rate  the  stiKlent  on  the  following  crtterla  by  circling  the  appropriate  num- 
bers. Each  ttem  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  pert omwrnce 
evaluation  key  below.)  if  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Neatness 

4 

3 

2 

1 

Str^gth 

4 

3 

2 

1 

Followed  plant* 

4 

3 

2 

1 

Met  specifications 

4 

3 

2 

1 

EVALUATOR*S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled Can  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  Job  during  training  program;  limited 

additk>nai  training  may  be  required. 
2  —  Umlted  skill  —  Has  performed  fob  during  training  program;  additional 

training  is  required  to  devek>p  skill. 
1  —  Unskilled  —  Is  familiar  with  process,  but  Is  unable  to  perform  job. 


(EVALUATOR'S  NOTE;  If  an  average  score  is  needed  to  coincide  with  a  competency  profile, 
total  the  designated  points  In  "Product  Evaluatton"  and  divkle  by  the  total  number  of  criteria.) 


DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  IhC 


NAME.  __  SCORE 

TEST 

1.    Match  the  terms  on  the  right  with  the  correct  definitions. 


a. 

A  hard,  strong  building  material  made 

1. 

Bridge 

wfin  oiJiTfdGni  w«H9r  iq  cqusq  inu 

Cennent 

wcnil«7il|  IV  «K7|  <tf  IVI  MlllVl  lilt?           9  niOS»9 

o 
a* 

Cwicreie 

b 

A 

tfiay 

c. 

The  use  of  stonework  and  tjrickwork  for  con- 

5. 

Laminated 

struction 

6. 

Masonry 

d. 

Composed  of  layers  of  firmly  united  mate- 

rial 

7. 

Copper 

e. 

A  mixture  of  lame,  cement,  sand,  and  water 

8. 

Mortar 

used  to  hold  bk>cks  or  bricks  together 

9. 

Stress  test 

f. 

To  apply  pressure  or  weight  to  the  point  of 

collapse 

10. 

Brick 

A  drawing  or  ^etch  giving  dimensions  and 

11. 

Wbrking  drawing 

other  needed  information  for  ccnstruction 

12. 

Elevation  drav/ing 

h. 

A  powderlike  substance  that  when  mixed 

with  water  is  used  as  a  binding  ingredient  of 

13. 

Aluminum 

mortar  and  concrete 

14. 

Glass 

TEST 


Categorize  the  components  of  a  constructbn  system  model  by  placing  th«  following 
letters  in  the  appropriate  blanks: 

•  \  —  Inputs 

•  P  —  Processes 

•  O  —  Outputs 


Designing  the  project 

b. 

installing  systems 

c. 

Materials  and  energy 

d 

Structure  Is  on  site 

e. 

Knowledge 

f. 

Finance  and  capital 

 g. 

Preparing  to  build 

h 

People 

Arrange  in  order  the  steps  in  the  construction  process  by  placing  the  correct  sequence 
numbers  (1-6)  In  the  appropriate  blanks. 

 a.  Design  the  project. 

 b.  Finish  the  project. 

 c.  Build  the  structure. 

— — d.  Close  the  contact. 

 e.  Prepare  to  buiW. 

 f.  Install  systems. 


TEST 


Match  the  construction  materials  on  the  right  with  their  correct  uses. 


_c. 


_h. 


Ck)mes  In  4'  x  8*  panels  and  Is  used  as  sup- 
port and  to  decorate  strt»      s  as  sheath- 
ing, roof  decks,  and  subfia 

Comes  In  the  form  of  t>oards  to  be  used  for 
framing,  sheathing,  siding,  flooring,  and 
trim. 

A  reddish  metal  that  is  easily  worked  and 
Joined  and  is  an  excellent  electrical  and 
thermal  conductor,  commonly  used  for 
plumbing  and  roofing. 

Specially-treated  wood  to  protect  against 
decay,  mold,  and  insects. 

One  of  the  oldest  manufacturing  building 
materials  that  can  be  formed  into  bricks 
(solid)  or  tiles  (holtow). 

Light  metal  that  has  good  electrical  and 
thermal  conductivity;  high  reflectivity,  and 
resistance  to  oxidation;  gerteraliy  for  exte- 
rior use. 

Made  from  lumber  that  is  glued  together 
and  used  for  arches,  poles,  and  beams. 

Very  strong  metal  (iron  alloy);  primarily  used 
for  structural  frames. 

Modified  wood  products  bonded  with  glue 
and  formed  into  boards. 

One  of  the  most  Important  building  materi- 
als which  is  made  from  specially-mixed 
cement  that  can  l>e  formed  into  both  bricks 
and  blocks.  Provides  a  strong  mass  for  use 
In  footings,  foundations,  and  walls. 


1.  Alumi.-Ji»m 

2.  Clay 

3.  Concrete 

4.  Copper 

5.  Laminated  timbers 

6.  Cement 

7.  Lumber 
a  Pine 

9.  Engineered  panels 

10.  Plastic 

11.  Plywood 

12.  Iron 

13.  Pressure-treated 
wood 

14.  Trees 

15.  Steel 


BO-C 

TEST 

5.    identify  the  foiiowiftd  bridge  types. 

a  b  


c.   d.  

6.    Compiete  the  following  chart  of  units  for  measuring. 


Measurefnent 

Customary  Units 

a.      Length  or  distance 

b.      Mass  or  weight 

c. 

fluid  ounce,  cup,  pint,  quart,  gallon, 
cubic  inch,  cubic  foot,  cubic  yard 

square  inch,  square  foot,  square 
yard,  acre,  square  mile 

o 

ERIC 


ETF-81.C 


TEST 


7.     Identify  the  following  graduations  on  a  standard  rule. 


iII|iii|iMl 


1 


mm 


fT 


a. 


IWFIW 


1 


TTTTl 


c. 


1 


e. 


(NOTE*  If  the  foHowing  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

8.  Read  a  rule.  (Assignment  Sheet  #1) 

9.  Design  a  truss  bridge.  (Assignment  Sheet  #2) 

10.  Utilize  the  system  aK>del  to  design  a  construction  project.  (Assignment  Sheet  3) 

11,  Demonstrate  the  ability  to  build  and  stress  test  a  model  truss  bridge.  (Job  Sheet  #1) 
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DESIGNING  AND  PLANNING  A  STRUCTURE 

UNIT  li  e 

ANSWERS  TO  TEST 


1. 

a. 

3 

e. 

8 

b. 

1 

f. 

9 

c. 

6 

n 

11 

d. 

5 

h. 

2 

2. 

a. 

P 

e. 

I 

b. 

P 

f. 

1 

c. 

1 

Q- 

P 

d. 

0 

h. 

1 

3. 

a. 

2 

b. 

5 

c. 

3 

d. 

6 

e. 

1 

f. 

4 

4. 

a. 

11 

f. 

1 

b. 

7 

g. 

5 

c. 

4 

h. 

15 

d. 

13 

1. 

9 

e. 

2 

J. 

3 

5. 

a. 

Suspension 

b. 

Arch 

c. 

Simple  truss 

d. 

Continuous  truss 

6. 

a. 

Inch,  foot,  yard,  miie 

b. 

Ounce,  pound,  ton 

c. 

Volume 

d. 

Area 

7. 

a. 

Eighths 

b. 

Thirty-seconds 

c. 

Sixteenths 

d. 

Quarters 

e. 

Halves 

8.-10.     Evaluated  to  the  satisfaction  of  the  instructor 
11.     Performance  skills  evaluated  to  the  satisfaction  of  the  Instructor 
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BUILDING  THE  STRUCTURE 
UNIT  lll-C 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  participate  as  a  team  member  on 
the  building  of  a  project.  Competencies  will  be  demonstrated  by  completing  the  job  sheets 
and  unit  tests  with  a  minimum  score  of  85  percent. 


After  completion  of  this  unit,  the  student  should  t>e  able  to: 

1.  Match  terms  related  to  building  a  structure  with  the  conect  definitions. 

2.  Select  factors  to  be  considered  in  clearing  a  construction  site, 
a  List  methods  used  to  clear  a  site. 

4.  Select  coffect  general  safety  rules  for  using  earthmoving  equipment. 

5.  Match  terms  related  to  concrete  with  their  correct  definitions. 

6.  Match  concrete  ingredients  with  their  ratios  used  in  mixing. 

7.  Identify  tools  and  equipment  used  in  concrete  work, 
a  Identify  types  of  concrete  footings  and  foundations. 

9.  Identify  tools  and  equipment  used  in  general  construction. 

10.  List  precautions  to  follow  in  the  care  of  tools. 

11.  Select  true  statements  concerning  personal  safety  mies. 

12.  Select  tnie  statements  concerning  rules  for  laboratory  safety  and  maintenance. 


SPECIFIC  OBJECTIVES 


ERIC 
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ERIC 


OBJECTIVE  SHEET 

13.  Identify  parts  of  a  floor  frame. 

14.  Identify  parts  of  a  wall  frame. 

15.  IcJentify  parts  of  a  roof  frame. 

16.  Demonstrate  the  ability  to: 

a.  Prepare  a  site.  (Job  Sheet  #i  or  #2) 

b.  Ctonstaict  forms  for  concrete.  (Job  Sheet  #3) 

c.  Perform  a  slump  test.  (Job  Sheet  #4) 

d.  Mix  and  finish  concrete.  (Job  Sheet  #5) 

e.  Build  a  structure.  (Job  Sheet  #6) 
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BUILDING  THE  STRUCTURE 
UNIT  III  C 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  Invite  resource  people  to  class  to  supplement/re m- 
force  information  provided  in  this  unit  of  instructio;- 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  (or  larger  posters)  from  the  transparency  masters  included  with 
this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E-  Provide  students  with  information  sheet. 

F.  Discuss  information  sheet. 

G.  Provide  students  with  job  sheets. 

H.  Discuss  and  demonstiate  the  procedure  outlined  in  the  job  sheets. 

I.  Intcigrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1 .  The  concrete  projects  completed  in  this  unit  could  serve  as  a  way  to  promote  good 
will  for  your  progiam  by  building  sidowalks,  stepping  stones,  or  park  benches  for 
the  school  system,  a  civic  organization,  or  city  park. 

2.  You  may  wish  to  select  a  building  project  such  as  a  portable  storage  building  or 
club  house  that  could  be  sold  after  completion. 

3.  Discuss  the  use  of  the  compression  test  for  concrete.  Demonstrate  if  possible. 

4.  Place  obstacles  for  Job  Sheet  #2  prior  to  class.  Develop  a  different  situation  for 
each  group, 

5.  Display  safety  posters  that  deal  with  construction  safety. 

6.  Meet  Individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

J.      Administer  test. 

K.     Evaluate  test. 

L.      Reteach  If  necessary. 
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REFERENCES  USED  rN  DEVELOPING  THIS  UNIT 


A.  Henak,  Richard  M.  Expforing  Construction.  South  Holland,  IL;  The  Goodheart-Willcox 
Company,  Inc.,  1985. 

B.  Hendrix,  Laborn  J."Bud".  Residentral  Carpentry.  Stillwater.  OK:  Oklahoma  State  Board 
of  Vocational  and  Technical  Education.  1985. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

Films 

A.  The  Foundation 

B.  Wood  Shett 

Available  from; 

The  University  of  Wisconsin 
Bureau  of  Audio-Visual  Instruction 
RO.  Box  2093 

Madison,  Wisconsin  53701-2093 


BUILDING  THE  STRUCTURE 
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INFORMATION  SHEET 

Terms  and  deffnHions 

A.     BuHcfing  permit  —  Permission  to  use  the  land 

(NOTE:  Permits  are  needed  to  bulkJ.  move,  or  destroy  structures.) 

a  Zoning  ordinances  —  Laws  set  by  governments  (usually  city)  to  control 
land  u^ 

C.  Building  codes  ~  Government  regulations  (national,  state,  and  loca^  that 
determine  how  a  building  is  to  be  built;  these  regulations  are  primarily  to 
protect  the  public's  tiealth  and  safety 

D.  Survey  —  To  determine  the  form  and  position  of  a  tract  of  land 
Factors  to  bo  considered  when  deaifng  a  construction  site 

A.  Size  of  the  tKJilding 

B.  Time  of  year 

C.  Annual  rainfall  and  vegetation 

D.  NatUMl  obstacles 

Example:  Rivers,  streams,  hills,  mountains,  caves 
E     Man-made  obstacles 

Example:  Roads,  buildings,  underground  utility  lines 
F  Location 

Example:  CItv;  urban,  rural 
G.     Position  of  the  building  on  a  site 

Example:  Above  ground  or  below  ground 


INFORMATION  SHEET 


Methods  used  to  clear  a  site 

A.  Earthmovfng 

1.  Shoveling 
Z  Dredging 
a  Dozing 

B.  Cutting 

1.  Sawing  —  To  reniove  trees,  underbrush 

2.  Chopping  —  To  remove  irees 

C.  Demolition 

1.  Blasting  —  Uses  plastic  explosives,  dynamite 

2.  Wrecking  —  Uses  crawler  tractor  with  blade,  wrecking  bar,  wrecking 
bails 

D.  Salvage 

1.  Removing  materials 

(NOTE:  These  materials  should  be  kept  in  good  condition.) 

2.  Storing  materials  for  selling 

E.  Disposal 

1.     Hauling  away  demolished  material 
Z    Burning  material 

(NOTE:  You  must  have  a  permit  to  burn.) 
General  safety  niles  fu-  using  earthmoving  equipment 

A.  Safety  helmets  and  safety  glasses  must  be  worn  at  all  times, 

B.  Before  starting  equipment,  make  sure  all  other  workers  are  away  from  the 
machine. 

C.  The  engine  should  be  turned  off  before  making  repairs  on  equipment 

D.  Only  the  operator  should  ride  on  the  equipment. 

E.  Do  not  leave  equipment  with  the  engine  running. 


INFORMATION  SHEET 


Terms  and  definitions  related  to  concrete 

A.  Aggregates  —  Materials  such  as  sand  and  gravel  used  to  t  -e  bulk  and 
body  to  concrete 

(NOTE  Fine  aggregates  are  materials  under  Vj"  in  size;  coarse  aggregates 
are  materials  over  Ut"  in  size.) 

B.  Anchor  bolts  —  Bolts  emtsedded  fn  concrete  used  to  hold  structural  mem- 
bers In  place 

C.  Cement  —  A  powderlike  substance  that  when  mixed  with  water  Is  user <  as 
a  binding  ingredient  of  mortar  and  concrete 

D.  CJoncrete  —  A  hard,  strong  bulWIng  material  made  by  mix'  -g  a  cementing 
material  (such  as  Portland  cerient)  ano  an  aggregate  ($uch  as  sand  and 
gravel)  with  sufficient  water  to  cause  the  cement  to  set  and  bind  the  entire 
mass 

E.  Control  foint  —  A  cut  mad?  at  least  of  the  way  into  the  slab  to  make  a 
weakened  plane  In  the  concrete  (to  control  where  cracking  may  occur) 

F.  Duplex  nail  -~  A  double-headed  fastener  that  can  be  easily  removed 

G.  Expansion  joint  —  A  joint  in  a  masonry  or  concrete  unit  used  to  provide  for 
expansion  or  contraction  of  materials  due  mostly  to  changes  In  moisture 
content  and  tempefBture 

H.  Monolithic  —  Concrete  members  that  are  cast  as  a  solid,  continuous  unit 

I.  Ready-mixed  concrete  —  Concrete  that  when  ordered  is  ready  for  pouring 

J.  Rebar  —  Steel  bars  of  various  sizes  used  to  reinforce  load-bearing  concrete 
containing  curves  or  bends 

K.  Reinforced  concrete  —  Concrete  containing  steel  reinforcement  which 
Increases  the  tensile  strength  of  the  concrete 

L  Wire  mesh  reinforcement  —  Roll  or  sheet  welded  wire  mesh  used  in  flat 
concrete  wori<  such  as  floor  slabs,  pavements,  and  sidewalks 


92*0 

INFORMATION  SHEET 
VI.     Ingredients  and  ratio  used  in  mixing  concrete 


ingredients 

Ratio 

A. 

Sand 

Three  parts 

B. 

Grave!  (aggregate) 

Four  parts 

C. 

Cement 

One  part 

0. 

Water 

Amount  varies 

(NOTE:  Add  water  slowly.  Too  much  water  is  as  bad  as  too  little  water  Mix  as  water 
is  added.) 

VII.     Tools  and  equipment  used  In  concrete  wori^ 
A,  Floats 

1.     Wood  or  metal  —  Prepares  concrete  for  troweling 


2.     Bull  float  — 


Used  to  finish  large  areas 
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INFORMATION  SHEET 

B.  Trowels 

1.     Power  trowel  —  Gives  a  dense,    2,    Steel/hand  trowel  —  Prod- 
smooth  finish  on  slabs  uces  a  smooth  final  finish 


C.      Edger  ~  Makes  a  cun^  at  the  edge  of  the  slab.  Improves  appearance  and 
reduces  the  possibility  of  damage  to  the  edges. 


INFORMATION  SHEET 


Jointer  or  groover  —  Cuts  a  joint  partly  through  fresh  concrete  either  for 
appearance  or  to  control  a  joint 


E.      Jitterbug  tamper  —  Forces  the  coarse  aggregate  sHghtJy  below  the  surface 


F.      Electric  concrete  vibrator  —  Vibrates  concrete  to  fill  in  air  pockets  and 
tamp  aggregates 
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INFORMATION  SHEET 


Hoe  —  Mixes  sand,  gravel,  and  cement  together,  repeats  process  when 
water  is  added 


Vibrating  screed  — 


Vibrates  In  order  to  level,  float,  and  settle  concrete 


INFORMATION  SHEET 


J.      Portable  mixer  —  Mixes  sand,  fi;-4vel,  cement,  and  water 


VIIL    Types  of  concrete  footings  and  foumtetions 
A.     Spread  footing 


ReNFORCING 


ANCHOR  BOLTS 


B.     Slab  (on  grade)  poured  monolithic 


REINFORCING 


>  ♦  •  r.-« 


Pier  footing 


ANCHOR  BOLTS 
POUR  MONOUTHIC 
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INFORMATION  SHEET 
DC     Tools  and  eqtii|»nsnt  used  In  Qonefal  OMistvction 


Z    Ripsaw  —  Used  to  cut  with  the  grain  of  wood 


3.    Compass  saw  —  Used  to  cut  curves 


B.  Pov^saws 


1.    Saber  saw  <Ji9&avv)  —  Muiti-use  saw  used  to  make  cun/e  or  scroll 
cuts  as  well  as  rip  or  crosscuts 


INFORMATION  SHEET 


2.    Circular  saw  —  Used  for  ripping,  crosscutting  and  level  cuts 


3.    Power  miter  saw  —  Used  to  cut  straight  miters  or  crosscuts 


Claw  hammers 

1.    Curved  claw  hammer  —  Used  to  drive  or  pull  nails 
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INFORMATION  SHEET 

2.    Straight  claw  hammer  —  Used  to  drive  nails,  pull  nails,  dismantle, 
and  wreck 


Levels 

1 .  Carpenter's  level  —  Used  to  check  the  trueness  of  vertical  lines  such 
as  for  walls,  doors,  and  windows 

2.  Line  level  —  Usee*  to  establish  a  true  horizontal  line 


Brace  —  Used  to  hold  auger  bit  to  drill  holes 


1.    Auger  bit  —  Used  to  drill  holes  in  wood:  must  be  used  with  a  brace 
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INFORMATION  SHEET 


2.    Twist  diili  bit  —  Used  to  drill  holes  in  wood;  must  be  used  with  a  hand 
drill  or  electric  drill 


3.    Power  bit  (flat  bit,  speed  bit) 


3s 


(NOTE:  Other  types  of  bits  may  be  used  such  as  expanshre  bits,  lock- 
set  bits,  or  hole  saw.) 

G.     Wrecking  bar  —  Strips  concrete  forms  and  pries  or  puils  nails 


H.     Pry  bar  —  Used  for  pulling  nc    .  prying,  lifting,  or  scraping 


I.      Power  stapler  —  Used  for  stapling  In  construction  framing,  sub-ftooring, 
sidewail  sheathing,  roof  decking 
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INFORMATION  SHEET 


J. 


Steel  tape  —  Used  to  measure  linear  distances 


K.  Squares 

1.    Steel  framing  square  —  Used  2.    Try  square  —  Used  to  check 
to  lay  out  rafters  squareness  of  surfaces  aiK 

>^  edges  and       to  draw  lines 


(NOTE:  Steel-reinforced  safety  sfioes  are  also  required  on  many  construction  sites.) 
X.     Precautions  to  follow  in  the  care  of  tools  (Transparencies  1  and  2) 

A.  Do  not  drop  tools. 

B.  Keep  tools  clean. 

C.  Make  sure  tools  are  sharp. 

D.  Return  tools  to  cabinet  after  use. 

E.  Keep  tools  dry  and  oiled. 

F.  Use  tools  only  for  the  purpose  Intended. 


L 


Safety  equipment 


1.    Safety  goggles  or  glasses 


2.    Safety  helmet 
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XL     Personal  safety  rules 

A.  Wear  laboratory  clothing  appropriate  to  the  Instructional  activity  being  per- 
formed. 

B.  Remove  rings  and  other  Jewelry  when  working  in  the  laboratory. 

C.  Conduct  yourself  in  a  manner  conductive  to  safe  latx>ratory  practices. 

D.  Always  wear  safety  glasses  and  safety  helmets  when  needed, 
E-  Keep  hands  clean. 

XII.     Rules  for  laboratory  safety  and  maintenance 

A.  Keep  ail  hand  tools  sharp,  clean,  and  In  safe  working  order: 

B.  Report  any  defective  tools,  machines,  or  other  equipment  to  the  instructor. 

C.  Report  all  accidents  to  the  instructor  regardless  of  nature  or  severity. 

D.  Keep  the  laboratory  floor  and  work  area  clear  of  scraps  and  litter. 

E.  Clean  up  any  spilled  liquids  Immediately. 

R  Properly  dispose  of  combustible  materials  or  store  in  approved  contalr>ers. 

G.  Keep  aisles,  traffic  areas,  and  exits  clear. 

H.  Keep  materlels,  supplies,  and  tools  properly  stacked  or  stored. 

I.  Use  equipment  and  tools  only  after  receiving  pm^mission  from  instructor. 
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XIH.     Parts  of  a  floor  frame 


or  cross) 


xn/L     Parts  of  a  wail  frame 
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Pans  of  a  roof  ftamo  (tniss) 


Bottom  Otord 

(Ceiling  Joist) 


Top  chord 
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Fro^bfte 
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and  Expwure  y  ^ 


Loose  Hammertieads 
and  Ottef  Rylng 
CMiJects 


Failing  or  Blowing 
Materials 


Falling 
Into  Machfn(»Y^ 


Punctures 
from  ftods 
orWiras 


TM1 


Safety  Hazards 


(Continued) 


BUILDING  THE  STRUCTURE 
UNIT  lll-C 

JOB  SHEET  #1  -  PREPARE  A  SITE 

Tools  and  equipment 


1. 

Shovel 

2. 

Hoe 

a 

Rake 

4. 

Handsaw 

5. 

Wheelbarrow 

6. 

Other  tools 

Procedure 

(NOTE:  Preparation  to  build  should  be  In  accordance  with  project  selected  tn  Unit  ll-C, 
Assignment  Sheet  m,  "Design  a  Pro{ectr  If  actual  site  preparation  Is  not  required,  an 
alternate  method  shown  In  Job  Sheet  #2  may  be  used.) 

1.  Dig  up  or  cut  down  ail  obstacles. 

2.  Place  obstacles  in  wheelbanow. 

3.  Remove  obstacles  from  site. 

4.  Clean  an^  store  tools  as  directed  by  instructor. 


BUILDING  THE  STRUCTURE 
UNIT  ill-C 

JOB  SHEET  #2  -  PREPARE  A  SITE:  ALTERNATE  METHOD 

loots  and  materials 
1.  Claw  hammer 
Z  Nails 

3.  Va"  X  4'  X  4'  plywood 

4.  4-3/4"  X  3"  X  3' 11V4*' 

5.  4-5  gallon  buckets  of  sand 

6.  Obstacles 

a      TTrees  —  Green  sponge  on  stick 

b.  BulWlngs  —  Cardboard  boxes 

c.  Boulders  —  Rocks 

d.  Ponds  and  creeks  —  Blue  construction  paper 

e.  Fences  —  Sticks  and  string 

f.  Underbnisti  —  Twigs 

g.  Other  obstacles  as  desired 
Proc^ure 

1.  Construct  site  box. 
Z    Arrange  site  in  box. 

3.  Construct  ot>8tac)es  as  indir^ated  above. 

4.  Identify  obstCKJles  to  be  removed. 

5.  Determine  the  most  efficient  methods  to  remove  the  obstacles. 

6.  Remove  obstacles  from  the  site  as  directed  for  each  group  situation. 

7.  Clean  and  store  equipment  and  toots  as  directed  by  instructor. 


BUiLEHNQ  THE  STRUCTURE 
UNIT  ilM) 


JOB  SHEET  «3  —  CONSTRUCT  FORMS  FOR  CONCRETE 

<NOTE:  Forms  should  be  constructed  to  coordinate  with  proiect  selected  in  Unit  il-C.  If  not 
required,  follow  outline  for  Procedure  B  or  C. 

A.     Ibols  and  materials 

1.  Needed  for  ail  procedures 
a  Handsaw 

b.  Claw  hammer 

c  I-evei 

d.  Steei  square 

e.  Sledge  hammer 

f.  1  -  2"  X  4"  X  10'  screeding  t>oard 

g.  Duplex  nails 

IL     Strips  of  sheet  me*at 
I.      Crude  oil 

2.  Additional  materials  needed  for  Procedure  B 

a.  2-1-x4''x6' #2pine 

b.  2  -1*  X  4"  X  11' #2  pine 
c  Sand 

d.  Wire  mesh -6'  x  11' 

3.  Additional  tools  and  materials  needed  for  Procedure  C 

a.  Rufot>er  cement 

b.  3  styrofoam  blocks  1%*  x  Z'^h"  x  3%" 
c  2  sets  butt  hinges  l^fe"  x 

d.  Large  trowel 

e.  Rnishing  trowel 

f .  1 .  2*  X  4"  X  38"  <approx.  length)  #2  pine 

g.  1  •  2"  X  4-  X  SO-iapprox.  length)  «2  pine 
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h.     1  -  2"  X  4**  X  22"  (approK.  length)  #2  pine 

I.      1  -  2"  X  4"  X  28"  (appiDX.  length)  #2  pine 

(NOTE:  Items  f.-L  will  be  used  outside  the  frame.  The  ends  need  to  be  cut 
at  right  angles  to  fit  outside  of  base,) 

J.      1  •  1"  base  cut  as  shown  below  (Figure  1) 

FIGURE  1 
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(NOTE:  Ask  your  instructor  If  you  should  complete  Procedure  B  or  C.) 
Procedure  for  sidewalk  form 

1.    Level  ground  where  walk  is  going  to  be  placed. 

Z    Lay  out  fonns, 

3,  Obtain  stakes  from  instructoc 

4.  Set  one  side  and  drive  stakes  to  hold  in  place  according  to  design  of  walk.  (Fig- 
ure 2) 


FIGURE  2 


5.  Set  second  side  same  as  first  side. 

6.  Place  end  boards  and  drive  stakes  to  hold  fn  place. 
(NOTE:  Stake  should  be  below  the  top  edge  of  the  form.) 
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7.    Using  a  duplex  nail,  nail  the  stake  to  the  form  side. 

(NOTE:  O^e  nail  should  be  In  each  stake  board.  \bu  may  be  Instructed  to  round 
off  the  sharp  corners  with  strips  of  sheet  metal.  >fou  may  also  paint  the  Inside  of 
the  forms  with  crude  oil  c  crankcase  oH.) 

FIGURE  3 


8.  Place  two  Inches  of  sand  Instdw  form  and  level. 

9.  Cut  reinforcement  wire  to  desired  length  and  width;  place  In  form.  (Figure  4) 

(NOTE:  Wire  mesh  shouki  be  spaced  In  such  a  way  that  It  will  be  In  the  center  of 
the  concrete.) 

FIGURE  4 


o 
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10.  Recfteck  forms  following  design. 

11.  Have  Instructor  Inspect  form. 

12.  Clean  and  store  tools  and  equipment  as  directed  by  the  Instructor. 
Procedure  for  park  bench 

(NOTE-  This  procedure  will  produce  only  one  end  of  the  bench.  Repeat  procedure  for  a 
complete  set) 

1.    Glue  styrofoam  blocks  to  base  with  mbber  cement  as  shown. 
FIGURE  5 


STYROFOAM 
BLOCKS  _ 


STYROFOAM 
BLOCK 
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Z    Place  2"  x  4*  form  around  base  with  hinges  at  corners  as  shown. 
FIGURE  6 


2x4  FORM 
HINGE  AT  CORNERS 


1- THICK  BASE 


1%  X  2%  X  3% 
STTROFQAM  BLOCKS 


a.      Completed  form  should  be  as  shown. 
FIGURE  7 


ERIC 


2-'  ^ 


ETE.119C 


JOB  SHEET  #3 

b.     Form  should  be  removable  from  base  as  shown. 


BUILDING  THE  STRUCTURE 
UNIT  II^C 

JOB  SHEET  #4  -  PERFORM  A  StUMP  TEST 

Tools  and  materials 

1.  Wheelbarrow 

2.  Slump  cone  mold 

3.  Butlet*nosed  steel  rod  (smooth)  sfe"  by  24" 

4.  Scoop  or  trowel 

5.  Rule 

6.  Ck>ncFete 

7.  \Naier  In  container 
Procedure 

1.  Collect  concrete  In  wheelbarrow. 

2.  Dampen  slump  cone  mold  with  water. 

3.  Place  slump  cone  mold  on  firm,  level,  clean,  nonabsorbent  surface. 

4.  Stand  on  the  foot  pieces  of  cone  mold  to  hold  It  firmly  In  place.  (Figure  1) 
RGURE  1 
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5.    Fill  one  third  of  cone  mold  with  concrete.  (Figure  2) 
FIGURE  2 


Rod  with  up  and  down  motion  twenty-five  times  using  steel  rod. 

(NOTE:  Always  distribute  rodding  strokes  evenly  by  starting  at  outer  edge  and 
moving  In  a  spiral  toward  center.) 

Fill  two  thirds  of  cone  mold  with  concrete.  (Figure  3) 

RQURE  3 


a    Rod  twenty-five  times  barely  penetrating  into  first  layer. 
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Fill  cone  mold  to  overflowing  with  concrete.  (Figure  4) 


FIGURE  4 


Again  rod  twenty-five  times  taking  same  precautions  at>out  depth  and  distribu- 
tion of  strokes. 

Level  top  of  cone  with  steel  rod  so  that  cone  moW  Is  fovel  full.  (Figure  5) 
FIGURE  5 


Clean  excess  concrete  away  from  base  of  cone  mold. 

Immediately  raise  cone  mold  taking  only  five  to  ten  seconds  to  perform  this  ooer. 
atlon. 


(CAUTION:  Remove  cone  mold  iirith  a  steady  ufyward  lift.  Do  not  shake  moid  kt 
any  way  or  disttiib  the  sample.) 

Place  cone  mold  next  to  sample  upside  down,  taking  care  not  to  disturb  sample. 
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15.    Place  steel  rod  hoflzontally  across  mold  so  that  It  extends  over  the  sample.  (Fig- 
ure^ 

FK3URE  6 


16.    Measure  distance  from  ix)ttom  of  steel  rod  to  the  point  of  the  original  center  of 
sampie.  (Figure  7) 

(NOTE:  This  measurement,  to  the  nearest  V4  Inch,  Is  the  slump  of  the  concreta) 
FIGURE  7 


17.    Put  away  equipment  and  materials  and  clean  work  area  as  directed  by  Instructor. 
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JOB  SHEET  #5  —  MIX  AND  FINISH  CONCRETE 

IvXJis  and  materials  for  procedure  B  or  C 

(NOm  Plan  U-»  continue  with  the  same  procedure  (B  or  C)  used  In  Job  Sheet  #3^ 

1.  For  mixing  concrete 
a  Shovel 

b.  Hoe  and  t  owel  for  mixing 

c.  Container,  suitable  for  mixing  concrete 
d-      ingredients  for  concrete 

e.     Water  source 

2.  For  finishing  concrete 


a. 

Strike-off  board 

b. 

Jitterbug  or  hand  '/vood  float 

c. 

3uil  float 

d. 

Large  hand  trowel 

e. 

Finishing  trowel 

f. 

Edger 

8. 

Plastic  bucket 

h. 

Concrete  —  1  yard  (or  amount  indicated  by  Instructor) 

Procedure  for  sWewalk 

1,  Mix  concrete  according  to  instructor^  directions. 

2.  r^iace  concrete  in  forms. 


JOB  SHEET  #5 

3.    Screed  concrete  using  a  strike-off  board.  (Figure  1) 
FIGURE  1 


Strike-Off  Board 


4.  Jitterbug  the  concrete  Hghtly  to  tamp  ttie  aggregate. 

5.  Float  the  sidewalk  surface.  (Figure  2) 


6.  Finish  troweling  the  surface  until  srDooth. 

7.  Wash  all  tools  and  equipment  In  water  as  directed  by  the  Instructor. 
{NOTE:  The  forms  will  need  to  be  cleaned  before  they  can  be  used  again.) 

2:::] 
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Procedure  for  park  bench 

1.  Mix  concrete  accorciing  to  Instructor^  direction. 

2.  Place  concrete  In  form. 

3.  Screed  concrete  using  strlkeoff  board.  (Figure  3) 
FIGURE  3 


4.    Flnlsti  surface  using  a  large  hand  trowel.  {Figure  4) 
FIGURE  4 


JOB  SHEET  #5 


7. 


Rnish  troweling  the  surface  until  sm«)th. 
Vyfiash  all  toots  and  equipment  in  water  as  directed  by  ttie  instmctot 
(NOTE:  The  forms  will  need  to  be  cleaned  before  they  can  t>e  used  again.) 
Follow  instn^or^  directions  and  finish  bench  as  follows: 

a.  Complete  two  concrete  ertd  pieces. 

b.  AHow  concrete  to  cure  as  directed. 

c.  Prepare  3  •  2"  x  6*  x  5'  pine  as  shO¥vn  in  Figure  5. 
FIGURE  6 


d.     Produce  6  wedge-^ped  pins  accoiding  to  dimensions  in  Figure  6. 
(r^OTE  Scrap  pieces  of  lumber  may  t>e  used  for  tttese.) 
FIGURE  6 


TAPER 


6- LONG 
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Assemble  bench  as  shown  in  Rgure  7 
FK3URE  7 
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BUILDING  THE  STRUCTURE 
UNIT  Ili-C 

JOB  SHEET  #6  -  BUitD  A  STRUCTURE 

(NOTE:  The  building  procedure  should  be  In  accordance  with  project  selected  in  Unit  ll-C, 
Assignment  Sheet  #3.) 

A.  Tools  and  materials  -—  As  required  for  project 

B.  Procedure 

1     Frame  project  according  to  plan. 

(NOTE:  Project  should  include  floor  frame,  wall  frame,  and  roof  frame.) 

(CAUTION:  Always  use  safety  equfpment  such  as  safety  glasses,  safety  helmet, 
and  machine  guards.) 

2.  Plan  for  and  Install  roughed  in  utility  systems  as  required. 
(NOTE:  These  systems  will  be  completed  in  detail  in  Unit  IV-C.) 

3.  F  nish  outside  walls  and  roof  as  required. 

4.  Clean  and  store  tools  and  materials  after  each  laboratory  session  as  directed  by 
Instructor. 
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BUILDING  THE  STRUCTURE 
UNIT  lil-C 

PRACTICAL  TEST 
JOB  SHEETS  #1-#2  —  PREPARE  A  SITE 

STUDENTS  NAME   DATE 


EVALUATOR*S  NAME   ATTEMPT  NO. 


Instructions:  When  you  are  realy  to  perform  this  task,  ask  your  Instructor  to  obsen^  the  pro- 
cedure and  complete  this  form.  All  Items  listed  under  '•Process  Evaluation"  must  recehre  a 
'*\fes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATDR  NOTE:  Race  a  check  mark  In  the  ♦^s"  or  "No"  t>lank8  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unat>le  to  achieve  this  competency,  have  the  student  review  the  material  and  try  i^ain.) 

Tlie  student  YES  NO 

1.  Qiecked  out  prc^r  tools.     

2.  Foltowed  Instftictorls  directions.     

3.  Used  tools  safely.     

4.  VVorked  vrell  as  a  tefiun  number.     

5.  Used  nK>st  expedient  method  to  remove  brush,  rocks  and  other  obsta- 
cles.     

6-  Disposed  of  obstacles  as  Instructed.     

7.  Checked  In/put  away  tools  and  materials.     

a  Cleaned  the  work  area.     

9.  Used  proper  tools  ccnectly.     

10.  Performed  steps  In  a  timely  manner.  (  hrs._mln.  sec.)     

11.  Practfeed  safety  tules  throughout  prccedure.     

12.  Provided  satisfactory  responses  to  questions  asked.     


EVALUATOR-S  COMMENTS: 
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PRACTtCAL  TEST 
JOB  SHEETS  #1-«2 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  followjng  criteiia  by  circling  th©  appropriate  num- 
bers. Each  item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery;  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Site  Is  ready  for  construction 

4 

3 

2 

1 

4 

3 

2 

1 

Salvage  shrubs  or  material 

was  not  damaged 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  }ob  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill  ~  Has  performed  job  during  training  program;  additional 

training  Is  required  to  develop  skill. 
1  ~  Unskilled  —  Is  familiar  with  process,  but  Is  unable  to  j^rform  job. 


(EVALUATOR'S  NOTE:  If  an  average  score  Is  needed  to  coincide  with  a  competency  profile, 
total  the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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UNIT  iil-C 


PRACTICAL  TEST 
JOB  SHEET  #3  -  CONSTRUCT  FORMS  FOR  CONCRETE 


STUDENTS  NAME   DATE  

^VALUATOR'S  NAME    ATTEMPT  NO. 


Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to  obsen^  the  pro- 
cedure and  complete  this  form.  All  Items  ifsted  under  "Process  Evaluation"  must  receive  a 
"Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  wtiether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competencj^  have  the  student  review  the  material  and  try  again.) 

The  student  YES  j^q 

1.  Checked  out  proper  tools.     

2.  Followed  instructor^  directtons.     

3.  Used  tools  safelyt     

4.  Worked  well  as  a  team  memfc)er.     

5.  Checked  In/put  away  tools  and  materials.     

6.  Cleaned  the  work  area.     

7.  Used  proper  tools  conectlyL     

8.  Performed  steps  In  a  timely  manner.  {  hrs.  min.  sec.)     

9.  Practteed  safety  rules  throughout  procedure.     

ia  ProvkJed  satisfactory  responses  to  questions  asked.     


EVALUATORS  COMMENTS: 
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PRACTICAL  TEST 
JOB  SHEET  #3 

PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
e\^luation  key  below.)  If  the  stud^t  Is  unable  to  demor«strate  master]^  student  mat^ais 
should  be  reviewed  and  another  product  must  be  subnittod  for  evaluation.) 


Criteria: 


Forms  were  prepared  correctly 

4 

3 

2 

1 

Forms  were  well  constructed 

4 

3 

2 

1 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  ~  StOlted  —  Csm  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  Job  during  training  program;  limited 

additional  training  may  be  require. 
2  —  Limited  skill  —  Has  performed  Job  during  training  program;  additional 

training  is  reouired  to  develop  skill. 
1  —  Unskilled  —  Is  familiar  with  process,  but  Is  unable  to  perform  Job. 


(EVALUATOR^  NOTE*  If  an  average  score  Is  needed  to  coinckte  with  a  competency  profile, 
total  the  designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criterlai 
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PRACTICAL  TEST 
JOB  SHEET  #5  —  MIX  AND  FINISH  CONCRETE 

STUDENT'S  NAME   OATE 


EVALUATOR'S  NAME ,  ATTEMPT  NO. 


Instnjctlons:  When  you  are  ready  to  perform  thfs  task,  ask  your  Instructor  to  ot)sefv©  the  pro- 
cedure and  complete  this  form.  AH  Items  listed  under  "Process  Evaluation"  must  receive  a 
"Yss"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  material  and  try  again.) 

The  student  YES  NO 

1.  Checked  out  proper  tools.     

2.  Performed  assigned  task  or  duty.     

3.  Wbrked  well  as  a  team  member.     

4.  Concrete  was  mixed  as  directed.     

5.  Foltowed  Instructions  for  finishing  concrete.     

6.  Checked  In/put  away  tools  and  materials. 

7.  Cleaned  the  work  area. 

8.  Used  proper  tools  correctly. 

9.  Performed  steps  In  a  timely  manner.  {  hrs.  min.  sec.) 

10.  Practiced  safety  rules  throughout  procedure. 

11.  Provided  satisfactory  responses  to  questions  asked. 


EVALUATOR'S  COMMENT& 
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PRACTICAL  TEST 
JOB  SHEET  #5 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  foHowing  criteria  by  circling  the  appropriate  nunv 
bers.  Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  sutwnitted  for  evaluation.) 


Criteria: 


Concrete  surface  was  smooth 
when  finished 


4 

Edges  were  finished  as  directed  


EVALUATOR*S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  |ob  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  job  during  training  program;  additional 

training  is  required  to  develop  skill. 
1       Unskilled     Is  familiar  with  process,  but  is  unable  to  perform  job. 


(EVALUATOR'S  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile, 
total  the  designated  points  in  "Product  Evaluation"  and  divide  by  ihe  total  number  of  criteria.) 
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BUILDING  THE  STRUCTURE 
UNIT  lii-C 


PRACTICAL  TEST 
JOB  SHEET  #6  —  BUILD  A  STRUCTURE 


STUDENTS  NAME   DATE  

EVALUATOR-S  NAME  ^   ATTEMPT  NO. 


Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  Instructor  to  observe  the  pro- 
cedure and  complete  this  form.  AH  Items  listed  under  "Process  Evaluatton"  must  receive  a 
"Yes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE*  Place  a  check  mark  In  the  "Xfes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  material  and  try  again.) 

The  student:  YES  NO 

1.  Checked  out  proper  tools.     

2.  Folk>wed  instructor^  dlrecttons.     

3.  Worked  well  as  a  team  member.     

4.  Followed  plans  well  

5.  Performed  assigned  task  In  an  orderly  manner.     

6.  Checked  In/put  away  tools  and  materials.     

7.  Cleaned  the  work  area.   

8.  Used  proper  tools  correctly.     

9.  Performed  steps  In  a  timely  manner.  (  hrs.  min  sec.)  

10.  Practiced  safety  rules  throughout  procedure.     

11.  Provided  satisfactory  responses  to  questions  asked.     


EVALUATOR-S  COMMENTS: 


PRACTICAL  TEST 
JOB  SHEET  #6 

PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  tt^e  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 

Criteria:     

4              3              2  1 
Project  met  plan  specifications  


EVALUATOR"S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  job  during  training  program;  additional 

training  Is  required  to  devekjp  skill. 
1  —  Unskilled  —  Is  familiar  with  process,  but  is  unable  to  perform  job. 


(EVALUATOR'S  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile, 
total  the  designated  points  in  "Product  Eyaluatk>n"  and  divide  oy  the  total  number  of  criteria.) 
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BUILDIWG  THE  STRUCTURE 

UNrr  IIIC 

NAME_  ..  SCORE  

TEST 

1.    Match  the  terns  on  the  right  with  their  correct  definitions. 

 a.      To  determine  the  form  and  position  o*  a  tract      1 .  Building  codes 

of  land 

2.  Survey 

3.  Bill  of  sale 


 b.      Laws  set  by  governments  (usually  city)  to 

control  land  use 

 c.      Permission  to  use  the  land  4.  Zoning  ordinance 

 d.      Governnwnt  regulations  (national,  state,      5.  BulkJIng  permit 

and  focal)  that  determine  how  a  building  is 

to  be  built;  these  regulations  are  primarily  to      6.  Warranty  deed 

protect  the  publlcls  health  and  safety 

Select  from  the  follovlng  list  the  factors  to  ba  considered  in  clearing  a  site  for  construc- 
tion by  placing  an  "X"  in  the  appropriate  blanl^s. 

 a.      Time  of  year 


.b.      Size  of  building 


_c.      Natural  ot>stacies 


.d.      Cost  of  building 

.e.      Position  of  the  building  on  a  site 


List  three  methods  used  to  clear  a  site. 

a.  .  .  

b.  

c  


4.    Select  the  conect  general  safety  rules  for  using  earthmoving  equipment  by  clrclino  the 
correct  letters. 

a.  To  save  wear  on  engine,  leave  equipment  with  tne  engine  running  when  tc^inq  a 
break. 

b.  Safety  helmets  and  safety  gl?'^ses  must  be  worn  at  all  times. 

c.  The  engine  should  be  turntjd  off  before  makii^g  repairs  on  equipment. 

d.  The  driver  may  have  riders  on  the  equipment  if  approved  by  the  foreman. 

e.  Before  starting  equipment,  make  sure  ail  other  workers  am  away  from  the 
machine. 


TEST 


5. 


6. 


Match  the  terms  on  the  right  with  their  correct  definitions. 

.a      A  mixture  of  cement,  sand,  gravel,  and 
water 


Jb.      A  tending  ingredient  for  mortar  stfid  cement 

.c.  Materials  such  as  sar»j  and  gravel  used  to 
give  bulk  and  body  to  conctete 

.d.  Mixture  that  when  ordered  is  ready  for  pour- 
ing 

.e.  A  joint  in  a  mai»>nry  or  conc^e  unit  used  to 
provide  for  expansion  due  to  teinperature 
changes 

J.  A  cut  made  at  least  of  the  way  in  the  slab 
to  make  a  weakened  plane  in  the  concrete 

.g.  Roll  or  sheet  wfekled  wire  mesh  used  in  flat 
concrete  work  such  as  floor  slabs,  pave- 
ments, and  sidewalks 

.h.  Steel  bars  of  various  sizes  used  to  reinfc^ce 
load-bearing  concrete  containing  cunres  or 
bends 

J.  Bolts  embedded  in  concrete  used  to  hold 
structural  memt>ers  in  place 


A  double-headed  fastener  that  can  l>e  easily 
r^Tiowd 


 k.      Concrete  containing  steel  reinforcement 

Match  concrete  ingredients  on  the  right  with  their  ratios  used  in  mixing. 

 a.      Four  parts  1.  Cement 

 b.      One  part  2.  V\teiter 

 c.      Three  parts  3.  Sand 

 d.      Amount  varies  4.  Gravel 


1.  Anchor  Ijolts 

2.  Control  joint 

3.  Concrete 

4.  Eye  bolts 

5.  Duplex  nail 

6.  Cement 

7.  Metal  ptate 

8.  Rebar 

9.  Butt  joint 

10.  Aggregate 

11.  Wire  mesh  reinforce- 
ment 

12.  Sand 

13.  Ready-mixed  con- 
crete 

14.  Gravel 

15.  Expansion  joint 

16.  Reinforced  concrete 
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TEST 


9-   h.   

8.    Identify  the  concrete  footings  and  foundations  shown. 


c. 
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TEST 


a- 


mi 


H.l.lil.lit.t.l.lil.lil.lil.  Iil.tili 


g- 


10.    List  thRve  precautions  to  follow  In  the  cart  of  tools. 


a. 
b. 


1 1 .    Select  true  staten^nts  concerning  personal  safety  rules  by  placing  an  "X"  in  the  blanks 
preceding  the  true  statements, 

.a.  Wear  safety  glasses  sometimes, 

.b.  Conduct  yourself  In  a  manner  conducive  to  safe  laboratory  practices, 

.c.  Remove  rings  and  other  jewelry  when  working  in  the  laboratory 

.d.  K^p  hands  clean. 

_e.  Wear  any  type  of  clothing  you  wish  when  In  the  laboratory 

_f.  Wear  long  chains  or  scarves  as  you  wish. 


TEST 


12.  Select  true  statements  concerning  correct  rules  for  laboratory  safety  and  maintenance 
by  placing  an  '*X'^  next  to  the  true  statements, 

 a.  Toss  defective  tools  m  trash  can  immediately 

 b.  Keep  aisles,  traffic  areas,  and  exits  clear. 

 c.  Report  all  accidents  to  the  instructor  regardless  of  severity, 

 d.  Use  tools  only  if  they  are  dull. 

 e.  Ignore  spills  on  the  floor. 

 f.  Keep  materials,  supplies  and  tools  properly  stacked. 

13,  Identify  the  missing  parts  of  a  floor  frame. 


TEST 


14.     Identify  ttie  missing  parts  of  a  wail  frame. 


(NOTE:  If  the  following  activities  have  not  been  accompllsf>ed  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

16.    Demonstrate  the  ability  to: 

a.  Prepare  a  site.  (Job  Sheet  #1  or  #2) 

b.  Construct  forms  for  cement.  (Job  Sheet  #3) 
c      Perform  a  slump  test.  (Job  Sheet  #4) 

d.  Mix  and  finish  concrete.  (Job  Sheet  #5) 

e.  Build  a  structure.  (Job  Sheet  #6) 
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BUILDING  A  STRUCTURE 

UNIT  in-c 


ANSWERS  TO  TEST 


a.  2 

b.  4 

c.  5 

d.  1 

a,  b,  c,  e 

Answer  should  inc'ude  any  three  of  the  following: 


a. 

Earthmoving 

b. 

Cutting 

c. 

Demolition 

d. 

Salvage 

e. 

Disposal 

b.  c. 

e 

a 

3 

9. 

11 

b. 

6 

h. 

8 

c. 

10 

i. 

1 

d. 

13 

j. 

5 

e. 

15 

k. 

16 

f. 

2 

a. 

4 

b. 

1 

c. 

3 

d. 

2 

a.  Portable  mixer 

b.  Hoe 

c.  Buli  float 

d.  Trowel  (steel) 

e.  Float  (wooden  hand) 

f.  Edger 

g.  Shovel 

h.  Power  trowel 

a.  Pier 

b.  Spread  footing 

c.  Slab  poured  monolithic 
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ANSWERS  TO  TEST 


9.    a.  Safety  equipment  {helmet  and  goggles) 

b.  Power  stapler 

c.  Wrecking  bar 

d.  Measuring  device  <steel  tape) 

e.  Claw  hammer 

f.  Hand  saw 

g.  Square  (steel  framing) 

h.  Carpenterls  tevel 

10-    Answer  should  include  three  of  the  following: 

a.  Do  not  drop  tools. 

b.  Keep  tools  clean. 

c.  Make  sure  tools  are  sharp. 

d.  Return  tools  to  cabinet  after  use. 

e.  Keep  tools  dry  and  oiled, 

f.  Use  tools  only  for  the  purpose  intended. 

11.  a.  O  d.  X 

b.  X  e.  O 

c.  X  f.  O 

12.  b.  c.  f 

13.  a.  Joist 

b.  Sii: 

c.  Header 

14.  a.  Header 

b.  Bottom  plate 

c.  Stud 

d.  Top  plate 

e.  Double  plate 

15.  a.  Bottom  chord 

b.  Top  chord 

c.  Gus^t 

16.  Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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FINISHING  THE  STRUCTURE 
UNIT  IV-C 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  fc>e  able  to  participate  as  a  team  member  In 
the  finishing  of  a  project.  Competencies  will  be  demonstrated  by  completing  the  job  sheets 
and  unit  test  with  a  minimum  score  of  85  percent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  bQ  able  to: 

1.  Match  terms  related  to  finishing  the  project  with  their  correct  definitions. 

2.  Name  types  of  enei^y  used  in  construction. 

3.  Discuss  climate  control  processes. 

4.  Distinguish  between  types  of  solar  systems. 

5.  Select  the  purposes  of  plumbing  systems. 

6.  State  the  two  major  uses  of  electrical  systems, 

7.  List  three  phases  of  finishing  a  project. 

8.  t^monstrate  the  ^ility  to: 

a.  Build  and  operate  a  passive  solar  collector.  (Job  Sheet  #1) 

b.  Finish      structure.  {Job  Sheet  #2) 
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FINISHiNG  THE  STRUCTURE 
UNIT  iV-C 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Mal<e  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E.  Provide  students  with  information  sheet. 

F.  Discuss  information  sheet. 

G.  Provide  students  with  job  sheets. 

H.  Discuss  and  demonstrate  the  proc^ures  outlined  in  the  job  sheets. 

I.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Use  computer  software  program  for  design  problems  if  possible. 

2.  Discuss  careers  related  to  the  areas  covered  in  this  unit. 

3.  Discuss  solar  energy  as  a  reenergizing  energy  source  and  discuss  how  it  affects 
the  construction  industry. 

4.  Discuss  the  Importance  of  insulation  In  construction  to  prevent  heat  loss.  Use 
Handouts  #1  and  #2  to  discuss  temperature  differences  that  affect  construction 
design  and  R  values. 

5.  Discuss  the  use  of  advanced  technology  in  the  design  and  building  of  the  "Smart 
House"  research  project.  Contact  the  following  for  information: 

National  Association  of  Home  Builders  Research  Foundation 
RO.  Box  1627 
Rockville,  MD  20850 
phone  (301)762-42CK) 

6.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

1.      Administer  test, 

J.      Evaluate  test. 

K.      Reteach  if  necessary. 

'  >  "« 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 
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INFORMATION  SHEET 
Terms  ami  definttlons 

A.     Heat  pump  —  A  device  that  can  tieat  or  cool  a  building  by  taking  heat  from 
one  place  to  another 

P.     Ducts  —  Plastic  or  thin  sheet  metal  pipes  used  to  move  air  throughout  a 
structure 

Duct  system  —  Consists  of  registers,  ducts,  and  a  plenum  (a  chamber  that 
joins  several  ducts  to  an  air  inlet  or  outlet) 

FIGURE  1 


Register  • 


J  1  1 

II  II  II 

D.  Thermostat  —  Temperature  control  device 

Examples:   Cooling  thermostat  —  Controls  air  conditioning 
Zone  contfol  system  —  Controls  parts  of  building 

E.  Solar  collector  —  Converts  solar  radiation  Into  thermal  energy 

F.  Insulation  ~  Materials  used  to  inhibit  the  passage  of  heat,  cold,  and  sound. 
Most  commonly  used  in  walls,  ceilings,  floors,  and  often  wrapped  around 
pipes. 

6.     R-value  —  Measure  of  resistance  to  heat  flow 

H.  Utilities  —  Include  heating  ducts,  lines  for  electricity  and  gas,  and  pipes  for 
water  and  sewage 

I.  Uniform  plumbing  code  ~  Guide  for  plumbing  design  and  Insulation 
requirenr)ents 

J.      National  Electrical  Code  —  Guide  for  minimum  electrical  safety  standards 


IJ4F0RMATION  SHEET 


Types  of  energy  ii«ed  in  constnjction 

A,  Nonrenewable  energy  sources 
Examples:  Oil.  gas,  coal 

(NOTE:  These  energy  sources  are  limited  in  quantity  and  can  be  used  up.) 

B.  Renewable  enei^y  sources 
Examples:  Sun,  wind,  water 

(NOTE  Solar  energy  has  the  most  usable  application  for  construction  tech- 
nology at  this  time.  Research  Is  continuing  for  other  sources.) 

Ctfmate  control  processes 

A.  Heating  —  Heat  converters  are  used  to  warm  air  and  water.  A  heat  pix>ducer 
and  exchanger  Is  needed  to  accomplish  this.  In  a  combustion  chamber,  fuel 
and  air  are  burned.  After  heat  Is  produced,  it  is  distributed  within  the  struc- 
ture by  ducts. 

Energy  examples:  V\tood,  coal,  gas,  oil,  electricity 

B.  Cooling  —  Air  conditioning  removes  heat  from  the  a»r.  The  heat  is  released 
outside  the  building.  Air  conditioners  also  rennive  water  vapor.  The  water 
vapor  condenses  to  liquid  form  which  Is  also  released  outside  the  struc- 
ture. 

Energy  examples:   Electricity,  gas 

C.  Ventilating  ~  The  process  of  using  tans  to  replace  moist,  hot,  or  polluted 
air  with  drier,  cooler,  or  cleaner  air 

Examples:  Humidifiers,  dehumiaifiers,  air  exchangers,  filters,  and  elec- 
tronic air  caaners 

(NOTE:  Climate  control  systems  provide  pure  air  at  the  best  temperature 
and  relative  humidity  The  temperature  Is  adjusted  with  heating  and  cooling 
systems.) 

Typos  of  solar  systems  (Transparencies  1  and  2) 

(NOTE:  The  use  of  solar  energy  is  becoming  more  attractive  because  conventional 
fuels  are  Increasing  In  cost  and  have  uncertain  availability.  Solar  energy  does  not 
present  the  environmental  problems  associated  with  other  fuels.) 

A.  Active  solar  —  Requires  the  use  of  pumps,  motors,  and  blowers.  They  use 
collectors,  valves,  pipes,  electrical  control,  and  some  form  of  heat  storage 
These  elen-ents  form  a  system  that  collects,  stores,  and  distributes  solar 
energy. 

B.  Passive  solar  —  This  system  has  few  if  any  moving  parts  and  allows  solar 
energy  to  enter  through  windows  and  glass-covered  walls.  Heat  Is  stored  In 
floors  and  walls  th«»t  are  masses  of  concrete  or  brick  or  cylinders  of  water. 
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Puiposes  of  plumbing  systems 

(NOTE:  These  systems  must  be  designed,  Installed,  tested,  and  Inspected.) 

A.  Provide  fresh  hot  and  cold  water 

(NOTE:  In  providing  hot  water  plumbers  commonly  work  with  gas  and  elec- 
tricity as  energy  sources.) 

B.  Remove  waste  water. 

FIGURE  2  ~  Typical  residential  plumbing  system 
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Uses  of  eiectflcal  systems 

A.      Electrical  power 

1.  For  mechanical  equipment 

2.  For  heating  and  cooling 

3.  For  lighting 

4.  For  electrical  appliances 
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B.     Communication  systems 

(NOTE:  These  systems  use  tower  voltage  and  smaller  wires.) 

1.  Door  belJs 

2.  Monitoring  systems 

a    Exchange  systems 

4.    telephone  systems 

(NOTE:  The  major  parts  jf  this  system  Include  source,  service  entrance,  and 
branch  circuits.  The  power  company  supplies  power  to  the  house.  Tha  subcon- 
tractor installs  the  mast  (with  wire),  meter  t>ase,  service  parcel,  and  brancn  circuits. 
These  systems  must  l)e  designed,  Installed,  tested,  and  Inspected.) 

FIGURE  3 


Phases  of  finishbig  a  project 

A,     Interior  finishing  —  After  the  utilities  are  In,  the  finishing  operation  may  l>e 
completed. 

t.    Insulation  Is  needed  in  outside  wails  of  a  structure  in  most  parts  of 
the  country. 

(NOTE:  Kinds  of  insulation  include  insulation  t^atts,  insulation  blan- 
kets, foam-ln-place,  loose,  and  rigid  boanj  insulation.) 

2.    Drywall,  plaster,  or  paneling  Is  applied  to  the  Interior  walls. 

(NOTE  This  will  receive  a  final  finish  of  paint  or  wallpaper  later.) 
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3.  Trim  and  finish  work  including  doors,  their  casings,  trim  work,  and 
cabinet  construction. 

4.  Floors  —  Finished  floors  include  hardwood,  tile,  or  carpet 

5.  Fixtures  —  Include  plumbing  and  light  fixtures 

B.  Exterior  finishing  —  Outside  finishing  is  treing  accomplished  at  the  same 
time  as  the  Interior.  The  main  operation  here  is  exterior  wall  finish. 

(NOTE:  Exterior  walls  may  be  finished  in  wood,  aluminum,  plastic,  or 
masonry.) 

C.  1-andscaping  —  To  make  the  grounds  around  the  structure  attractive  and 
useful 

1,  Ground  Is  graded. 

(NOTE:  This  is  done  to  make  the  ground  slope  away  from  the  struc- 
ture for  good  drainage.) 

2.  TopsoH  Is  spread. 


(NOTE:  This  allows  a  lawn  to  t>e  established.) 


3.    Trees  or  shrubbery  are  planted. 

{NOTE:  These  provide  shade  and  privacy  as  well  as  eye  appeal  for  the 
structure.  Trees  and  shmbbery  also  help  lower  the  noise  level  com- 
ing from  the  street.) 
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#  Active  Solar  System 

(Heating) 


TM1 
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Passive  Solar  System 


(Heating) 


Warm  Air  Duct 


Rock  StCMBge  Bin 


Window 


t 


T 

A 


Cool  Air 
Return  Duct 


Solar  Collector 
Earth  Eta^rm 


Overtiang  to 

Protect  Window 
in  Summer 


FINISHING  THE  STRUCTURE 
UNIT  IV-C 


HANDOUT  #2  —  INSULATION  R-VALUES  REQUIRED  TO  WEET 

COMFORT  STANDARDS 


Standard 

Insulation  Location 

insulation  R-Vaiue 

All-weather 

mils 

R19 

comfort 

Ceilings 

R30 

staridard 

Floors 

R  19 

Moderate 

W^lis 

R  13 

comfort 

Ceilings 

R26 

standard 

Fl(x>rs 

R  13 

Minimum 

W^lls 

R  11 

comfort 

Ceilings 

R  19 

standard 

Roors 

R  11 

RNISHING  THE  STRUCTURE 
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JOB  SHEET  #1  —  BUILD  AND  OPERATE  A  PASSIVE 

SOLAR  COLLECTOR 


Tools  and  equipment 

1.  Strong,  flexible,  transparent  plastic  sheet  at  feast  39  Inches  square 
fNOTE:  Rastic  storm  window  covering  will  do.) 

2.  Several  fist-size  rocks 

3.  Shovel 

4.  Two  thermometers 

5.  wnstwatch  or  stopwatch 

6.  Piece  of  cardljoard  large  enough  to  cover  half  a  thermometer 

7.  Graph  pap^ 

a    Collecting  vessel  or  graduated  cyf Inder 

9.    Cobalt  chloride  lest  paper  (optional) 
10.  Protractor 
Procedure 

1.  Dig  a  hole  at)out  32"  In  diameter  and  12"  deep,  and  place  the  soil  to  one  side. 

2.  Center  the  graduated  cylinder  or  collecting  vessel  In  the  bottom  of  the  hole.  (Fig 


ure  1) 


FIGURE  1 


CARDBOARD  -  COVERED 


THERMOMETER  SHOULD 
BE  COVERED 
BY  SHEETING  ^ 


Q :  ^soiL-;^  ;<==^> 


Courtesy  U  S.  Department  of  Energy 


JOB  SHEET  #1 

3-  Place  the  plastic  sheet  over  the  hote  and  firmly  anchor  one  edge  with  smafi 
rocks. 

4.  Place  one  small  rock  In  the  center  of  the  plastic  sheet  directly  over  the  collecting 
vessel,  while  allowing  the  plastic  sheet  to  stretch  to  at  least  a  34*  angle  from  itm 
horizon. 

{NOTE-  Have  another  student  help  with  this  step;  one  should  manage  the 
weighted  plastic  sheet  while  the  other  uses  the  protractor  to  properly  attain  the 
conect  angle.) 

5.  Se«l  the  outer  edge  of  the  plastic  sheet  with  soil  and  small  rocks. 

6.  Insert  one  thermonwter  under  the  plastic  sheet  with  the  bulb  extending  into  the 
air  chamber  beneath  the  plastic  sheet. 

(NOTE:  Be  sure  to  position  the  thermometer  so  the  scale  can  be  read.) 

7.  Place  the  other  thermometer  at  the  other  edge  of  the  sheet,  cover  the  half  of  the 
thermometer  with  the  bulb  on  It  with  cardboard,  and  position  the  ttiermometer  so 
the  scale  can  be  read. 

8.  Simultaneously  record  the  temperatures  of  both  the  inside  and  the  outside  ther- 
mometers at  two-minute  Inten^als. 

9.  Enter  your  readings  In  the  following  data  table: 


Reading  # 

Inside  Thern>ometer 

Outside  Thermometer 

1 

2 

3 

 I..  

5 

6 

7 

8 

9 

10 

10.    Remove  the  plastic  sheet  after  20  minutes  have  passed. 
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JOB  SHEET  #1 


1 1 .  Retrieve  the  collecting  vessel. 

12.  Pour  the  contents  of  the  collecting  vessel  into  a  graduated  cylinder  and  record 
the  amount  of  liquid  collected  In  milliliters  (ml). 

13.  Check  the  liquid  collected  to  determine  Its  Identltjt 

(NOTE:  CcAait  chloride  paper  may  be  used  for  this  test,  but  chances  are  you  can 
Identify  the  liquid  with  no  groat  difficulty.) 

14.  Fill  in  the  hole  and  return  the  shovel  and  other  equipm^t  to  a  proper  storage 
area. 

15.  Answer  the  following  questions: 

a.  Where  did  the  liquid  come  from?  

b.  Why  did  the  liquid  collect  on  the  underside  of  the  plastic  sheet? 

c      Why  did  the  liquid  drip  Into  the  collecting  vessel?  


d.      How  did  solar  energy  cause  the  collector  to  operate? 


0.      If  you  were  stranded  in  the  desert  with  no  water,  and  bad  the  proper  equlp- 
nf>ent  in  your  survival  gear,  would  this  be  a  worthwhile  acthrtty? 


What  do  the  readings  In  your  data  table  reflect  concerning  the  operation 
of  a  solar  collector? 
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JOB  SHEET  #2  -  FINISH  THE  STRUCTURE 


NAME 


SCORE 


(NOTE:  The  finishing  procedure  should  be  In  accordance  with  the  project  constructed  in  Unit 
Hl-C,  Job  Sheet  #5.) 

A.  Tools  and  materials  —  As  required  for  construction 

B.  Procedure 

1.  Complete  utility  systems  as  required. 

2.  Complete  interior  as  required. 

3.  Complete  exterior  as  required. 

4.  Clean  and  store  tools  and  materials  as  directed  t>y  Instructor. 


FiNiSHING  THE  STRUCTURE 
UNIT  IV-C 


PRACTICAL  TEST 
JOB  SHEET  #1  -  BUILD  AND  OPERATE  A  PASSIVE 

SOLAR  COLLECTOR 


STUDENT'S  NAME   DATE  

EVALUATOR'S  NAME  -  ATTEMPT  NO. 


Instructions:  When  you  are  ready  to  perform  this  task,  ask  your  instructor  to  ob^fve  the  pro- 
cedure and  complete  this  form.  All  Items  listed  under  "Process  Evaluation"  must  receive  a 
"Yfes"  for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  the  "Mfes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  material  and  try  agaln^ 

The  student:  YES  NO 

1.  Checked  out  proper  tools, 

2.  Followed  Instnictor'fe  directions. 

3.  Kept  an  accurate  k>g  of  readings, 

4.  Checked  In/put  away  tools  and  materials. 

5.  Cleans  the  work  area 

6.  Used  proper  tools  correctly. 

7.  Performed  steps  in  a  timely  manner.  {  hrs.  mln. 

8.  Practiced  safety  rules  throughout  procedure. 

9.  Provided  satisfactory  responses  to  questions  asked. 


EVALUATOR'S  COMMENTS; 


PRACTICAL  TEST 
JOB  SHEET  #1 


PRODUCT  EVAIUADON 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  br/,ow.)  If  the  student  is  unable  to  demonstrate  mastery;  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Successfully  built  a  passive 
solar  collector 

4 

3 

2 

1 

4 

3 

2 

t 

Successfully  kept  temperature 

records 

4 

3 

2 

1 

Collected  tkjuld 


EVAtUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2      Limited  skill  —  Has  performed  job  during  training  program;  additional 

training  Is  required  to  develop  skill. 
1  —  Unskilled  —  is  familiar  with  process,  but  is  unable  to  perform  job. 


(EVAUIATOR'S  NOTE:  If  an  average  score  is  needed  t  ■>  coincide  with  a  competency  profile, 
total  the  designated  points  in  "F^uot  Evaluatton"  and  divide  by  the  total  number  of  criteria.) 


FINISHING  THE  STRUCTURE 
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PRACTICAL  TEST 
JOB  SHEET  #2  —  FINISH  THE  STRUCTURE 


STUDENTS  NAME  DATE  

EVALUATOR'S  NAME   ATTEMPT  NO. 


Instructions:  When  yoii  are  ready  to  perform  this  task,  ask  your  instructor  to  obsenre  the  pro- 
cedure and  complete  this  form.  All  items  listed  under  "Process  Evaluation"  must  receive  a 
"Yes"  tor  you  to  receive  an  overall  perfonnance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Vfes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieve  each  step  in  this  prcK^edure.  If  tfte  stud^t  is 
unabt<3  to  achieve  this  competency,  have  tt>e  student  review  the  material  and  try  again.) 

The  student  YES  NO 

1.  Che'iked  out  proper  tools.     

2.  Wcked  vwll  as  a  construction  crew  member.     

3.  P^Drformed  task  to  ttie  best  of  ability.     

4.  Foltowed  directions  correctly.     

5.  Checked  In/put  away  tools  and  materials.     

6.  Cleaned  the  work  area     

7.  Used  proper  toots  correctly.     

8.  Penormed  steps  In  a  timely  manner  <  hrs.  min,  sec.)     

9.  Practtoed  safety  rules  throughout  procedure.     

10.  Provided  satisfactory  responses  to  questions  asked.     


EVALUATOR'S  COMMENTS: 
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PRACTICAL  TEST 
JOB  SHEET  #2 

PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastOY  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 

Criteria:  

4  3  2  1 

Produced  a  quality  finished 
structure 


EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  ~  Skilled  ~  Can  perform  }ob  with  no  sKlditlonal  training. 

3  ~  Moderately  skilled  —  Has  performed  Job  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  job  during  training  program;  acklltkmal 

training  is  required  to  develop  sklll. 
1  —  Unskilled -~  Is  familiar  with  process,  but  Is  unable  to  perform  job. 


(EVALUATOR'S  NOTE:  If  an  average  score  Is  needed  to  coincide  with  a  competency  profile 
total  the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


FINISHING  THE  STRUCTURE 
UNIT  IV-C 


NAME. 


SCORE 


1. 


TEST 

Match  the  terms  on  the  right  with  their  correct  definitions. 


a 

A  device  that  can  heat  or  coo!  a  t>uilding  by 

1. 

Insulation 

taking  heat  from  one  place  to  another 

2. 

Solar  collector 

b. 

Plastic  or  thin  sheet  metal  pipes  used  to 

3. 

Heat  pump 

move  air  throughout  a  structure 

4 

¥«»  V 

c. 

Consists  of  registers,  ducts,  and  a  plenum 

D. 

1  nermosiai 

d. 

Temperature  control  device 

6. 

Blowfer  fan 

 e. 

Converts  sola»  radiation  into  thermal  energy 

7, 

R-value 

.f. 

Materials  used  to  Inhibit  the  passage  of 

8. 

Ducts 

heat,  cold,  and  sound 

9. 

Water  heater 

9- 

Measure  of  resistance  to  heat  flow 

10. 

Uniform  Plumbing 
Code 

h. 

Include  heating  ducts,  lines  for  electricity 

11. 

Auxiliary  furnace 

and  gas,  and  pipes  for  water  and  sewage 

12. 

Duct  system 

i- 

Guide  for  plumbing  design  and  insulation 
requirements 

13. 
14. 

Dead  air  space 
National  Electric 

}• 

Guide  for  basic  minimum  electrical  stand- 

Code 

ards 

15. 

Utilities 

2.    Two  types  of  energy  used  in  construction  are 
sources. 


and 


ERIC 


TEST 

Discuss  the  following  cJimate  control  processes, 
a.      Heating  —  


b.  Cooling 


a      Ventilating  ~ 


Distinguish  between  the  two  types  of  solar  systems  by  labeling  the  pictures  below. 


TEST 


5.  Select  from  the  following  list  the  purposes  of  plumbing  systems  by  placing  an  "X"  next 
to  the  correct  purposes. 

 a.      Provide  fresh  hot  and  cold  water 

 b.      Provide  electricity 

 c.      Remove  vvs^te  water 

 d.      Provide  adequate  ventilation 

6.  State  the  two  major  uses  of  electrical  systems. 

a.  

b. 

7.  List  three  phases  of  finishing  a  project. 

a.    

b.  

c.  

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

8.  Demonstrate  the  ability  to: 

a      Build  and  operate  a  passive  solar  collector.  {Job  Sheet  #1) 
b.      Finish  the  structure.  (Job  Sheet  #2) 


FINISHING  THE  STRUCTURE 
UNIT  IVC 


ANSWERS  TO  TEST 


a. 

3 

f. 

1 

b. 

8 

g- 

7 

c. 

12 

h. 

15 

d. 

5 

I 

10 

e. 

2 

j. 

14 

Renewable  and  nonrenewable 
Discussion  should  Include  the  following: 

a.  Heating  —  Heat  converters  are  used  to  warm  air  and  water.  A  heat  producer  and 
exchanger  is  needed  to  accomplish  this.  In  a  combustion  chamber,  fuel  and  air 
are  burned.  After  heat  Is  produced,  It  is  distributed  within  the  structure  by  ducts. 

b.  Cooling  ~  Air  conditioning  rennoves  heat  from  the  a«r.  The  heat  Is  released  out- 
side the  building.  Air  conditioners  also  remove  water  vapor.  The  water  vapor  con- 
denses to  liquid  form  which  Is  also  released  outside  the  structure. 

c.  Ventilating  —  The  process  of  using  fans  to  replace  moist,  hot,  or  polluted  air  with 
drier,  cooler,  or  cleaner  air. 

(NOTE:  Answers  will  vary.  Evaluate  to  instructor's  satisfaction.) 

a.  Passive  solar 

b.  Active  solar 

a,  c 

a.  Electrical  power 

b.  Communication  system 

a.  Interior  finishing 

b.  Exterior  finishing 

c.  Landscaping 

Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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INTRODUCTION  TO  MANUFACTURING 

UNIT  hD 

UNrr  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  b©  able  to  identify  the  purpose  of  and 
describe  the  major  components  of  a  manufacturing  system.  Competencies  will  be  demon- 
strated by  completing  the  assignment  sheets  and  unit  test  with  a  minimum  score  of  85  per- 
cent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  manufacturing  with  the  correct  definitions. 

2.  Complete  statements  concerning  a  historical  perspective  of  manufacturing. 

3.  Differentiate  between  production,  manufacturing,  and  construction. 

4.  Discuss  the  roles  of  transportation  and  communication  In  production. 

6.  Categorize  the  components  of  a  manufacturing  system  according  to  the  universal 
system  model. 

6.  Match  the  areas  of  a  manufacturing  organization  with  the  comect  functions. 

7.  Match  manufacturing  divisions  with  the  correct  job  titles. 

8.  Discuss  the  relationship  between  management  and  organizational  structure. 

9.  Distinguish  t>etween  the  types  of  organizational  structures. 
10.  Discuss  the  purpose  of  each  of  the  general  safety  rules. 
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OBJECTIVE  SHEET 


11.  Participate  !n  a  mass  pr<xJuction  assembly  operation.  (Assignment  Sheet  #1) 

12.  Identify  major  movements  that  contributed  to  the  Industrial  Revolution.  (Assign- 
ment Sheet  #^ 

13.  Research  and  write  about  an  inventor  or  Invention  that  contributed  to  the  Indus- 
trial Revolution.  (Assignment  Sheet  #3) 

14.  Identify  and  gather  Information  about  two  businesses  in  your  community-  (Assign- 
ment Sheet  #4) 

15.  Describe  societal  needs  that  the  manufacturing  industry  has  addressed  during  the 
last  two  centuries.  (Assignment  Sheet  #5) 

16.  Research  a  manufacturing  technology  career.  (Assignment  Sheet  #6) 

17.  Demonstrate  group  problem  solving  skills  during  simulation  activities  in  the  labo- 
ratory. (Asslgnnrient  Sheet  #7) 

18.  Identify  an  organizational  structure  that  is  appropriate  for  use  in  a  classroom  man- 
ufacturing activity.  (Assignment  Sheet  #8) 
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INTRODUCTION  TO  MANUFACTURING 

UNIT  I  D 


SUGGESTED  ACTIVITIES 


A.  Obtain  acJdItional  materials  ancJ/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  Instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  DIscuSv.  unit  and  specific  objectives. 

E.  Provide  students  with  Information  and  assignment  sheets. 

F.  Discuss  Information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1 .     Assignment  Sheet  #1  should  t>e  conducted  the  first  day  of  class.  One  type  of  activ- 
ity would  be  as  follows: 


a.  Materials  needed: 

1)  20-30  inexpensive  ball-point  pens  ("click"  type)  —  one  for 
each  student 

2)  Stop  watch  or  timer 

b.  Procedure: 


1)  Disassemble  all  tjall-polnt  pens. 

2)  Divide  the  class  into  two  groups.  Identify  each  group  with  a 
specific  name. 

3)  Tell  each  group  that  they  must  assemble  10-15  ball-point  pens 
and  the  operation  will  be  timed. 

4)  Indicate  that  each  group  will  be  given  five  minutes  to  plan  the 
assembly  operation. 

5)  After  the  planning  time,  start  the  comf    tion  and  time  the 
groups. 

6)  Upon  completion  share  the  times  and  examine  the  "prod- 
ucts"  to  determine  the  rate  of  rejection. 

7)  Discuss  how  improvements  could  have  been  made  to  the  pro- 
cess. 
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SUGGESTED  ACTIVITIES 


c.  Options: 

1)  Have  one  group  make  each  individual  responsible  for  a  cer- 
tain numt>er  of  pens  and  the  other  group  use  an  assembly 
line  operation. 

2)  Use  other  products  such  as  unfolded  cartons,  jars  ot  sand, 
etc, 

3)  Do  not  provide  planning  time. 

2.  Show  films  or  videotapes  dealing  with  manufacturing  and  careers.  Possible  films 
are  listed  on  the  next  page. 

3.  Discuss  the  importance  of  all  curriculum  areas  when  studying  manufacturing.  Pro- 
vide examples  whenever  possible. 

4.  When  Identifying  an  organizational  structure  (Assignment  Sheet  #8),  divide  the 
class  into  groups  of  5  or  6  and  have  these  groups  arrive  at  a  consensus.  Then  have 
each  group  present  their  proposed  siructure  and  select  one  by  class  vote. 

5.  Whenever  group  activities  are  used,  point  out  that  personalities  and  individuals 
arc  not  important.  Ideas  are  important  and  their  source  shouL-*  not  be  considered. 
You  may  want  to  Institute  a  policy  where  ideas  must  be  presented  by  Individuals 
who  did  not  originate  the  idea. 

6.  Take  a  field  trip  to  a  local  manufacturing  company. 

7.  have  a  local  industry  representative  talk  to  your  class  about  company  or  plant 
organization. 

8.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.  Give  test. 

I.  Evaluate  test. 

J.      Reteach  If  necessary. 
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SUGGESTED  SUPPLEMENTAL  RESOURCES 


Films 

1.  Modern  Corporations,  30  min. 
Sutherland  Educational  Films,  inc. 
201  North  Occidental  Boulevard 
Los  Angeles,  CA  90026 

2.  Functions  of  Industry  and  You,  15  min. 
University  of  Illinois 

Visual  Aids  Service 
Champaign,  IL  61820 

3.  Men  Who  Changed  the  World,  1 1  min. 
University  of  Michigan 
Audio-Visual  Education  Center 

Ann  Arbor.  Ml  48106 

Videotapes  (VHS  or  Beta) 

The  following  videotapes  are  available  from: 

Morris  Video 
413  Avenue  G  #1 
P.O.  Box  443 
Redondo  Beach,  CA 
1-800*843-3603,  (213)  379-2414 

1.  Management  —  Private  Enterprise,  CS201 

2.  Automobile  Manufacturing,  CS-371 


3.     General  Manufacturing.  CS-376 
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fNFORMATiON  SHEET 
Tenns  and  definitions  associated  with  manufacturing 

A.  Industry  —  Organization  that  utilizes  resources  to  produce  goods  and  sei  v- 
ices  to  meet  the  wants  and  needs  of  individuals 

Examples:  Agricultuie,  forestry,  mining,  construction,  manufacturing, 
wholesale  and  retail  trade,  finance,  insurance,  real  estate, 
transportation,  communication,  public  utilities,  entertain- 
ment, government 

B.  Labor  —  Human  activity  or  services  performed  by  workers 

C.  {durable  goods  —  Products  that  usually  last  at  least  three  years 
Examples:   Furniture,  refrigerators,  automobiles,  bicycles 

D.  Nondurable  goods  —  Products  that  usually  last  fewer  than  three  years 
Examples:   Clothing,  food,  toothpaste 

E.  Services  —  Work  performed  to  improve  material  goods  or  to  benefit  people 

F.  Natural  resources  —  Items  taken  from  the  earth,  sea,  and  air 

Examples:  Petroleum,  iron  ore,  cotton,  lumber  and  wood,  fruits  and  vege- 
tables, natural  gas,  oxygen 

G.  Assembly  —  The  fitting  together  of  parts  to  produce  manufactured  goods 


Historical  perspective  of  manufacturing  (Transparency  1) 

A.  In  the  past  most  items  were  produced  in  the  home  for  use  in  the  home  by 
family  members.  Any  excesses  were  sold  or  traded  (bartered).  This  is 
referred  to  as  the  home  handicraft  system. 


B.  l_ater  some  people  began  to  specialize  In  a  craft  and  produced  items  In 
quantity  at  home  that  were  sold  to  a  merchant.  The  merchant  then  sold  the 
Items,  along  with  items  from  other  producers.  This  is  referred  to  as  the  mer- 
cantile system. 

C.  The  industrial  Revolution  is  the  time  (1750-1850)  when  machines  were  used 
to  make  products  instead  of  only  harKi  tools,  and  when  products  were 
made  in  factories  Instead  of  homes. 


(NFORMATION  SHEET 


Production,  manufactudng,  and  construction  (Figure  1) 


A. 
B. 


u^blte defined  as  changing  the  form  of  materials  to  make  them  more 

it  can  be  divided  Into  two  major  types  oi  activities. 

1.  Manufacturing:  Production  carried  out  at  one  site  and  used  at 
another 

2.  Construction:  Production  carried  out  and  utilized  at  the  same  site 
FIGURE  1 


Production  —  Changing  the  form  of 
materials  to  make  them  more  usa- 
bie 


I 


IManufactuftng  —  Pro- 
duction carried  out  at  one 
site  and  used  at  another 


1 


Construction  —  Produc- 
tion carried  out  and  uti- 
lized at  the  same  site 


Roles  of  transportation  and  communication  in  production  (Figure  2) 
A. 


B. 


Transportation  technology  Includes  the  movement  of  materials.  oeoDfe 
and  products  to  and  from  production  sites  as  well  as  during  the  prbductiw 
process.  »      r-  y 

Communication  involves  the  movement  of  messages  and  Information 
which  are  essential  for  any  production.  Without  transportation  and  com- 
munlcatton,  production  could  not  occur.  >  w  u 

FIGURE  2 


Transportation 


Communication 


Moves  Materials 
and  Products 


Exctianges 
Information 


Production 
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Components  of  a  manufacturine  system  (Figure  3) 

The  components  of  a  manufacturing  system  can  be  classified  according  to  the 
universal  system  model. 

FIGURE  3  —  Universal  System  Model 


FEEDBACK 


B. 


Inputs  —  Natural  resources,  finance,  capital,  energy,  human  resources,  and 
knowledge 

Processes  ~  Management  practices,  production  processes,  and  personnel 
practices 


C.  Outputs  —  Durable  goods  and  nondurable  goods 

D.  Feedback  —  Customer  response,  profit  and  loss,  and  quality  control 
Aieas  of  a  manufacturing  organi:aition  and  their  functions  (Transparency  ^ 

A.  Production  —  Actual  making  of  the  products 

B.  Research  and  development  —  Identifies  potential  new  products  and  proc- 
esses 

C.  Industrial  relations  —  Personnel,  labor,  and  public  relations 

D.  Marketing  —  Concerned  with  selling  the  product 

E.  Financial  affairs  —  Obtaining  and  managing  money 


INFORMATION  SHEET 


Job  tnies  and  tasks  in  manufacturing  divisions 

(NOTE:  The  number  of  people  fn  each  division  will  vary.) 


UlVloiwIM 

1        JOB  TITLE 

TASK 

Production 

• 

Supervisor 

\jwt9vtst>  a  ina{or  rnanuiaCtunnQ 
Operation. 

Foreman 

Oversees  a  particular  group  of  tasks 
within  a  larger  operation. 
Example;  Finishing  Room  Foreman 

• 

Worker 

Controls  and/or  performs  tasks  nec- 
essary to  produce  the  product. 
Examples:   Machinist,  Welder, 

■■ 

♦  Quality 
Control  Engineer 

Oversees  the  inspection  of  com- 
pleted products. 

Research  and 
Development 

• 

Design  Engineer 

Responsible  for  designing  new 
products. 

• 

Laboratory 
Technician 

Responsible  for  fabricating  and 
testing  designs. 

Industrial 
Relations 

• 

Public  Relations 
Director 

Manages  contacts  with  the  environ- 
ment outside  the  organization. 

• 

Personnel  1 
Director 

Enforces  hiring,  firing,  and  promo- 
tion   policies    and  maintains 
employee  records. 

Training  director 

Meets  the  needs  for  training  pro- 
grams by  establishing  and  evaluat- 
ing instruction  efforts. 
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DIVISION 

JOB  TITLE 

TASK 

Marketing 

•  Advertising 
Manager 

•  Graphic  designer 

•  Sales  manager 

Coordinates  the  advertising  of  prod- 
ucts and  services. 

Designs  and  prepares  advertise- 
ments. 

Directs  the  efforts  to  sell  the  prod- 
ucts and  services, 

riontart<%  ontpntial  nrfMiii/*t  anri 

service  consunrjers. 

Financial 
Affairs 

•  Comptroller 

•  Accountant 

Determines  procedures  and  makes 
decisions  regarding  financial  mat- 
ters pertainir)g  to  the  company. 

Maintains  records  of  the  organiza- 
tion's financial  performance. 

(NOTE:  There  are  many  other  jobs  in  addition  to  these.) 
Viil.     Relationship  between  management  and  organizattonal  stntcture 

A.  Management  has  l>een  defined  as  "getting  things  done  through  people." 

B.  In  order  to  "get  things  done"  efficiently,  an  organizational  structure  must  be 
identified  or  created. 

C.  One  of  the  major  purposes  of  such  a  structure  is  to  divide  the  major  organi- 
zational tasks  into  subtasks  and  identify  the  responsibilities  of  individuals 
within  the  organization. 

IX.     Types  of  organizational  structures  (Transparencies  3  and  4) 

A.      Line  organization 

1.  Provides  a  single  line  of  authority  from  the  president  down  through 
the  workers.  In  each  functional  division. 

2.  Such  a  structure  Is  best  suited  for  small  companies. 


ERIC 


INFORMATION  SHEET 

B.  Line  and  staff  organization 

1.  Necessary  in  larger  companies. 

2.  Higher  level  managers  have  advisors  that  help  in  the  decision  mak- 
ing process. 

C.  Line  and  functional  staff  organization 

1 .  Changes  the  upper  middle  manager's  rote  from  advisory  to  decision- 
making. 

2.  These  managers  are  able  to  run  their  area  with  a  minimum  of  Input 
from  the  upper  level. 

3.  Best  suited  for  very  large  companies. 

Safety  precautions  to  help  prevent  accidents  (Transparency  5) 

A.  Wear  eye  protection  at  all  times  while  In  lab. 

B.  Walk,  do  not  run,  in  tab  areas. 

C.  Be  considerate  of  others'  safety. 

0.  Do  not  use  tools  or  equipment  without  receiving  instructions  for  safe  use. 

E.  Never  throw  objects  in  lab. 

F.  Store  flammable  materials  or  caustic  liquids  in  approved  safety  containers. 

G.  Keep  lab  area  neat  and  orderly 
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Historical  Perspective  of  IVIanufacturing 

(Major  Milestones) 
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Areas  of  a  Manufacturing  Organization 
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Organizational  Structures 
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Line  and  Staff  Organization 


Organizational  Structures 

(Continued) 
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ASSIGNMENT  SHEET  #1  -  PARTICIPATE  IN  A  MASS 
PRODUCTION  ASSEMBLY  OPERATION 

NAME  _  SCORE  


Directions:  Your  Instructor  will  dlvWe  your  class  Into  two  groups  and  identify  a  task  that  each 
group  Is  to  perform.  After  the  groups  have  completed  this  task,  answer  the  foltowing  ques- 
tions. 

1.    What  Is  the  name  of  your  group? 


2.  How  long  did  it  take  your  group  to  complete  the  task? 
 minutes  seconds 

3.  V\teis  your  group  faster  or  slower  than  the  other  group? 


4.    Why  was  your  group  faster  or  slower? 


5.    How  could  your  group  have  Improved  Its  time? 


24-0 


ASSIGNMENT  SHEET  #1 


6.    Describe  another  assembly  operation  that  you  fiave  seen  or  heard  of  that  Is  similar  to 
this  classroom  exercise  and  occurs  In  indijstr>'. 
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ASSIGNMENT  SHEET  #2  -  IDENTIFY  MAJOR  MOVEML.NTS 
THAT  CONTRIBUTED  TO  THE  INDUSTRIAL  REVOLUTION 


 «  SCORE 


The  Industrial  Revolution  had  a  tremendous  Impact  on  society  as  we  know  It.  The  migration 
from  the  farms  to  the  cities  Is  well  documented.  Using  resources  In  the  library  and  from  your 
history  classes,  explain  why  the  following  conditions  may  have  contrttnited  to  this  revol  jtion. 

(NOTE:  Use  comptele  sentences  when  completing  this  assignment.) 

1.    Condition  or  event:  Existence  of  the  home  handicraft  system 

Why  this  contributed:  


2.    Condition  or  event:  Existence  of  the  mercantile  or  "putting  out"  system 
Why  this  contributed:   
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ASSIGNMENT  SHEET  #3  -  RESEARCH  AND  WRITE  ABOUT  AN 
INVENTOR  OR  INVENTION  THAT  CONTRIBUTED 
TO  THE  INDUSTRIAL  REVOLUTION 


NAME  SCX)RE 


Directions:  Select  one  of  the  following  inventoi^  or  Inventions  or  one  provided  by  your  Instruc- 
toi;  and  write  a  brief  summary  below.  Be  prepared  to  read  your  summary  aloud  in  front  of  the 
class. 

A.  tnwntors/lnventlms 

•  Spinning  jenny 

•  JsuT>es  Watt 

•  Samuel  Slater 

•  Charles  Hal! 

•  SInrwon  North 

B.  Points  to  cover 

1.  Who  was  the  Inventor? 

2.  VWiat  was  the  Invention? 

3.  How  was  It  an  advantage  over  the  old  method? 


•  Henry  Ford 

•  Labor  unions 

•  Utilan  and  Frank  Qlibreth 

•  Thomas  Edison 


4.     Is  the  Invention  still  In  use? 
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ASSIGNMENT  SHEET  #4  -  IDENTIFY  AND  GATHER  INFORMATION 
ABOUT  TWO  BUSINESSES  IN  YOUR  COMMUNITY 

NAME    SCX)RE  

Directions:  Look  around  you  In  your  community  and  write  down  ttie  names  of  two  business 
firms  that  you  know  of.  Make  sure  at  least  one  is  a  manufacturing  firm.  Write  ttieir  names  and 
ottter  Informatton  on  the  following  form: 

BUSINESS  NO,  1 

Name  of  Firm:   

Function  of  this  firm: 

Name  of  owner    

Name  of  president  of  firm:  

Numt>er  of  employees:  

Product  handled:   

Does  this  firm  actually  make  the  product  it  sells?  

If  no,  then  who  does  nriake  it?  

BUSINESS  NO.  2 

Name  of  Firm:  

Function  of  this  firm: 


Name  of  owner:  

Name  of  president  of  firm: 

NumtJer  of  employees:  

Product  handled:  


Does  this  firm  actually  make  the  product  It  sells? 
If  no,  then  who  does  make  It?  
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UNIT  l-D 


ASSIGNMENT  SHEET  #5  -  DESCRIBE  SOCIETAt  NEEDS  THAT  THE 
MANUFACTURING  INDUSTRY  HAS  ADDRESSED  DURING 
THE  LAST  TWO  CENTURIES 


Since  the  Industrial  Revolution  has  virtually  eliminated  the  Independent  farm  family  that 
redsed  its  own  food  and  made  its  own  clothes,  how  has  manufacturing  served  the  needs  of  the 
dependent  family  units  In  our  society? 

Directions:  Complete  the  following  chart.  Needs  are  listed  on  the  left  and  the  response  t>y  the 
manufacturing  industry  should  be  listed  on  the  right. 


NAME 


SCORE 


NEED 


RESPONSE  BY  INDUSTRY 


Example:  Bread  (food) 


Sliced  Ijread,  cook«J  rolls,  frozen  bread  dough,  etc. 


1.  Entertainment 


Z  Travel 


3.  Education 


4.  Housing 


5.  Food  preparation 
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ASSIGNMENT  SHEET  #6  —  RESEARCH  A  MANUFACTURING 

TECHNOLOGY  CAREER 

NAME   SCORE  

Directions:  Examples  of  careers  in  the  n^anufacturing  fieid  were  discussed  in  Information 
Sheet,  Section  VII.  You  may  be  able  to  r  ame  other  careei^  also.  Select  a  career  you  think  you 
would  be  good  in.  Research  for  more  details. 

Examples:   1.  Vtthat  Is  the  exact  training  needed? 

2.  V^re  can  ^u  get  that  training? 

3.  What  are  tlie  working  conditions  for  that  job? 

4.  What  are  the  future  posslt)ilitles  of  employment? 

5.  Why  would  you  be  gocKJ  at  that  job? 

Compile  the  results  of  your  research  and  pre^nt  it  either  in  written  or  oral  form  as  requested 
by  your  Instructor. 
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ASSIGNMENT  SHEET  #7     DEMONSTRATE  GROUP  PROBLEM  SOLVING 
SKILLS  DURING  SIMULATION  ACTIVITtES 
IN  THE  LABORATORY 


One  of  the  most  difficult  functions  of  manufacturing  organizations  is  financial  affairs.  Secur- 
ing capitai  to  begin  or  expand  operations  is  a  continual  problem  for  most  companies. 

Directions:  Identify  ways  of  financing  a  company  that  could  be  set  up  In  your  classroom.  The 
conditions  are: 

1.  You  have  identified  a  product  that  can  be  produced  with'n  your  laboratory. 

2.  Approximately  $120,00  will  be  needed  to  finance  the  venture. 

— c.     It  is  anticipated  the  processes  will  take  approxlnriately  three  weeks. 

\bur  assignnient  Is  to  divide  up  (under  the  guidance  of  your  instructoi)  into  groups  of  three  or 
four.  You  will  have  30  minutes  to  Identify  a  method  of  obtaining  $120.00  for  the  manufacturing 
exercise. 

YD»ur  Instructor  will  be  looking  fon 

1.  A  solution  that  could  also  t«  used  by  a  "real  world"  company. 

2.  A  solution  that  is  "workable"  for  your  class. 

3.  A  neat,  well-written  descriptton  of  the  solution. 


NAME 


SCORE 


<\  »- 
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ASSIGNMENT  SHEET  #8  -  IDENTIFY  AN  ORGANIZATIONAL 
STRUCTURE  THAT  IS  APPROPRIATE  FOR  USE 
IN  A  CLASSROOM  MANUFACTURING  ACTIVITY 


NAME   SCORE 


Vtou  are  required  to  organize  your  class  into  a  company  that  wHl  produce  and  sell  a  product.  In 
order  for  your  company  to  function  efficiently,  an  appropriate  organizational  structure  must  be 
identified. 

Directions:  Seiect  one  of  the  three  structures  discussed  In  the  information  sheet  or  a  combina- 
tion of  two  or  more.  In  the  space  provided,  sketch  a  chart  that  would  permit  your  class  to  pro- 
duce twenty  or  more  of  a  small  product. 

Ybur  Instructor  will  be  looking  for. 

1.  Neat  letters  and  lines. 

2.  The  inclusion  of  the  major  company  divisions. 

3.  A  chart  that  Is  appropriate  for  the  numljer  of  people  In  your  class. 
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NAME  SCORE 

TEST 

1.    Match  the  terms  on  the  right  wfth  the  correct  definitions. 


a. 

Products  that  last  fewer  than  three  years 

1. 

labor 

b. 

Human  activity  or  services  performed  by 

2. 

Durable  goods 

workers 

3. 

Nondurable  goods 

c. 

Organization  that  utilizes  resources  to  pro- 

duce goods  and  services  to  meet  the  wants 

4. 

Industry 

and  needs  of  individuals 

5. 

Sen^ices 

d. 

Work  performed  to  improve  material  goods 

or  to  l>enef  It  people 

6. 

Natural  r^outces 

2.    Complete  the  following  statements  concerning  a  historical  perspective  of  manufswtur- 
ing  by  placing  the  t>^t  answer  In  the  appropriate  blank. 

 a.      The  home  handicraft  system  invohred  the  production  of  most  items 

1)  In  the  home,  for  use  outskie  the  home. 

2)  In  the  home,  for  use  in  the  home. 

3^  OutskJe  the  home,  for  use  in  the  home. 

 b.      When  Items  are  produced  in  quantity  at  honw  to  be  sold  by  a  merchant, 

this  is  called  the   system. 

1)  Bartering 

2)  Factory 

3)  Mercantile 

 c.      The  industrial  revolution  can  be  kJentlfied  by  which  of  the  foltowing  key 

words? 

1)  Machines,  home  J 
2f  Machines,  factories 

3)  Hand  tools,  homes 

4)  Hand  tools,  factories 


TEST 


Differentiate  between  production,  manufacturing,  and  construction  by  placing  the  fol- 
lowing letters  next  to  the  con^ct  descriptions: 

•  P  ~  Production 

•  M  —  Manufacturing 

•  C  —  Construction 

 a.      Carried  out  at  one  site  and  used  at  another 

 J).     Changing  the  form  of  materials  to  make  them  more  usable 

 c.      Carried  out  and  utilized  at  the  same  site 

Discuss  the  roles  of  tran^^tation  and  communication  In  production. 

a.     TVansportatlon  —  


b.  Communication 


Categorize  the  following  components  of  a  manufacturing  system  according  to  the  uni- 
versal system  model.  Lat>ei  each  of  the  following  as  either  inputs  0),  processes  (P),  out- 
puts (O).  or  feedback  (F). 


Management  practices 

h 

Capital 

C- 

Nondurable  gocxis 

d. 

Customer  response 

a. 

Finance 

f- 

Human  resources 

g- 

Durable  goods 

PfodiiRt'cn  practices 

1. 

Natural  resources 

 j. 

Personnel  practices 

TEST 


Match  the  areas  of  a  manufacturing  organlzatfon  on  the  right  with  the  correct  functfons. 


Obtaining  and  managing  money 

1. 

PftxJuctlon 

h. 

Concerned  with  seJIing  the  product 

2. 

Research  and  devel- 

opment 

c. 

identifies  poterrtial  new  products  and  proc- 

a 

industrial  rations 

_  d. 

Actual  mai<ing  of  the  products 

4. 

Marketing 

5. 

Financial  affairs 

Match  the 

manufacturing  divisions  on  tlie  right  with  the  correct  fob  titles. 

a. 

Training  director 

1. 

Marketing 

b. 

I>esign  engineer 

Rnanciat  affairs 

c. 

Public  relations  director 

3. 

Research  and  devel- 

opment 

d. 

Salesperson 

4. 

Production 

e. 

Graphic  designer 

5. 

Industrial  relations 

f. 

Accountant 

 g. 

Foreman 

Discuss  the  relationship  between  management  and  organizational  structure. 


Distinguish  between  the  types  cf  organizational  structures  by  placing  the  following  let- 
ters next  to  tbe  correct  descriptions: 

•  L  —  Une  organization 

•  L  &  S     Une  and  staff  organization 

•  L  &  FS  —  Une  and  functional  staff  organization 

 a      Best  suited  for  very  large  companies 


b.      Best  suited  for  small  companies 


42-D 


TEST 

10.    Discuss  the  purpose  of  each  of  the  following  general  safety  rules. 
0L      Wear  eye  protection  —   


b.      Walk,  do  not  run 


c.      Never  throw  objects  ~ 


d.      Keep  lab  area  neat  and  orderly  — 


e.      Store  flammable  materials  or  caustic  Irquids  In  approved  containers 


(NOTE:  If  tiie  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

11.  Participate  in  a  mass  production  assembly  operation.  (Assignment  Sheet  #1) 

12.  Identify  major  movements  that  contributed  to  the  Industrial  Revolution.  (Assignment 
Sheet  #2) 

13.  Research  and  write  about  an  inventor  or  invention  that  contributed  to  the  Industrial  Rev- 
olution. (Assignment  Sheet  #3) 

14.  Identify  and  gather  information  about  two  businesses  In  your  community.  (Assignment 
Sheet  #4} 

15.  Describe  societal  needs  that  the  manufacturing  Industry  has  addressed  d'jring  the  last 
two  centuries.  (Assignment  Sheet  #6) 

16.  Research  a  manufacturing  technology  career.  (Assignment  Sheet  #6) 

17.  Demonstrate  group  problem  solving  skills  during  simulation  activities  In  the  laboratory 
(Assignment  Sheet  #7) 

ia    Identify  an  organizational  structure  that  is  appropriate  for  use  in  a  classroom  manufac- 
turing activity.  (Assignment  Sheet  #Q) 
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INTRODUCTION  TO  MANUF/>OTURING 

UNIT  l-D 

ANSWERS  TO  TEST 


1.  a  3 

b.  1 

c.  4 

d.  5 

2.  a.  2 

b,  3 

c.  2 

3.  a.  M 

b.  P 

c.  C 


4.    Discussion  stiould  include: 

a.  Transportation  technology  involves  the  movement  of  materials,  people,  and  prod- 
ucts to  and  from  production  sites  as  we!!  as  during  the  production  process. 

b.  Comrnunication  involves  the  movement  of  messages  and  Information  which  are 
essential  for  any  production.  Without  transportation  and  communication,  pro- 
duction could  not  occur. 


5. 

a. 

P 

f. 

1 

b. 

1 

S- 

0 

c. 

0 

h. 

P 

d. 

F 

t. 

1 

e. 

1 

1. 

P 

6. 

a. 

5 

b. 

4 

c. 

2 

d. 

^ 

7. 

a. 

5 

e. 

1 

b. 

3 

f. 

2 

c. 

5 

9- 

4 

d. 

1 

a    1  he  organization  structure  Identifies  the  responsibilit  s  of  individuals  within  the  orga- 
nization. 

9.     a.      L  &  FS 
b.  L 

10.    Discussion  evaluated  to  i.ie  satisfaction  of  the  Instructor 
11.-18.    Evaluated  to  the  satisfaction  of  the  instructor 
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MANUFACTURING  SYSTEMS 
UNIT  ll-D 


UNIT  OBJB^TiVE 


After  completton  of  this  unit,  the  student  should  be  able  to  discuss  the  major  manufacturing 
systems  that  are  employed  by  Industry.  Competencies  v.  Ill  be  demonstrated  by  completing  the 
asslgnnwnt  sheets  and  unit  test  with  a  minimum  score  of  85  percent. 

SPECIFIC  OBJB^TIVES 


After  completion  of  this  unit,  the  student  should  be  able  to- 

1.  Match  terms  related  to  manufacturing  systems  with  the  oonect  definitions. 

2.  Distinguish  between  the  types  of  manufacturing  systems. 

3.  Select  from  a  list  the  characteristics  of  a  free  enterprise  system. 

4.  Match  the  Items  needed  by  a  manufacturing  enterprise  with  the  correct  descrip- 
tions. 

5.  State  the  function  of  management. 

6.  Wenllfy  ttie  forms  of  owner^lp  of  manufacturing  enterprises. 

7.  Complete  statements  concerning  Individual  proprietorships. 

8.  Complete  statements  concerning  general  partnerships. 

9.  Select  true  statements  concerning  corporations. 

10.  Match  types  of  corporations  with  the  correct  descriptions. 

1 1 .  Complete  statements  concerning  the  Importance  of  different  forms  of  ovvnership 
in  the  United  States. 
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OBJECTrVE  SHEET 

12.  Complete  statements  describing  legal  requirements  that  affect  fme  enterprise 
organizations. 

13.  Select  characteristics  of  a  license  or  permit. 

14.  List  methods  of  obtaining  capital  resources. 

15.  Complete  a  blank  stock  certificate.  (Assignment  Sheet  #1) 

16.  Sketch  three  views  of  a  simple  object.  (Assignment  Sheet  #^ 

17.  Identify  a  product  that  can  be  .nanufactured  by  your  class.  (Assignment  Sheet  #3) 
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MANUFACTURING  SYSTEMS 
UNIT  li-D 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  inv'te  resource  people  to  ofass  to  supplement/rein- 
force Information  provided  in  this  unit  of  instruction. 

{NOTE:  This  activity  should  t>e  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E      Provide  students  with  Information  and  assignment  sheets. 
F      Discuss  information  and  assignment  sheets, 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  thfs  unit: 

1.  Discuss  and  provide  examples  of  how  management  orchestrates  the  resources 
needed  in  a  manufacturing  organization. 

2.  Utilize  the  input-process-output  modf !  whenever  a  system  cr  sub-system  is  dis- 
cussed- 

3.  Inform  your  students  that  ihey  wilJ  be  participating  in  a  simulated  mass  produc- 
tion activity.  A  tic-tac-toe  game  Is  planned  for  production  in  this  section. 

4.  Use  your  available  references  to  expand  your  presentation  on  three-view  drawings. 

5.  Finalize  the  organizational  structure  that  will  be  used  by  the  class  to  produce  the 
product. 

6.  Have  each  student  Identify  a  company  listed  on  the  New  York  Stock  Exchange  and 
follow  it  for  2  weeks.  Students  can  then  provide  a  report  of  "their"  company. 

7.  Meet  Individually  with  students  to  evaluate  their  progress  through  *iis  unft  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.  Give  test. 

I.  Evaluate  test. 

J.      Reteach  if  necessary. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


Bame.  E.  A.  and  Paul  Cummings.  Exploring  Technology.  Worcester.  MA.;  Davis  Publica- 
tions. Inc..  1980. 

Heiner,  Cart  W.  and  Wayne  R.  Hendrix.  Peopfe  Create  Technology.  Worcester.  MA.:  Davis 
Publications.  Inc..  1980. 

Lux.  Donatd  and  Willis  Ray.  The  World  of  Manufacturing.  Bloomington,  IL:  McKnight  & 
McKnight. 

Wright.  R.  Ttiomas  and  Richard  M.  Henak.  Exploring  Production.  South  Holland,  IL: 
Goodheart-Willcox  Co.,  Inc..  1985. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

FHms 

A.  Manufacturing  Systems  Explained,  #890 

Bergwall  Productions,  Inc. 

106  Charles  Lindt>ergh  Boulevard 

Uniondale.  NY  11553-3695 

800-645-3565  (toll-free)  or  516-222-111 1  (in  New  York) 

B.  Modern  Corporations  (30  min.) 

Sutherland  Educational  Films,  Inc. 
201  North  Occidental  Boulevard 
Los  Angeles,  CA  90026 

C.  American  Enterprise  Series  of  5  Films  (color  —  each  film  30  min.) 
Government.  Innovation,  Land,  Organization,  People 

Modern  Talking  Pictures  Service 
4705-F  Bakers  Ferry  Road  SW 
Atlanta.  GA  30336 
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MANUFACTURING  SYSTEMS 
UNIT  110 


INFORMATION  SHEET 


Terms  and  cisfinitions 

A.  Capital  —  Money;  buildings,  machinery,  and  Investments  that  are  used,  or 
avaiiabie,  to  make  products  or  sewlces 

B.  Enterprise  —  A  business  organization 

C.  Entrepreneur  —  French  word  meaning  "enterpriser";  a  person  who  owns 
his  or  her  own  business 

D.  Free  enterprise  —  Marketlng-ceniered  political/economic  system  which 
encourages  as  little  government  Intervention  and  control  as  possible 

E.  Monopoly  —  Business  which  is  the  only  producer  of  a  good  or  service;  one 
which  has  no  competition 

F.  Profit  —  Economic  reward  for  filling  the  needs  and  wants  of  consumers; 
return  received  by  a  business  after  all  operating  expenses  have  been  paid 

Types  of  manufacturing  systems  (Transparency  1) 

A.  Custom  manufacturing 

1.  Oldest  type  of  manufacturing. 

2.  Characterized  by  skilled  craftsmen  producing  individual  or  limited 
quantity  Items. 

3.  Mechanized  and/or  automated  production  techniques  are  not  used 
and  tt»e  cost  is  very  high. 

Example:   Handcarved  front  door  tor  your  home 

B.  Intermittent  manufacturing 

1.  Used  when  the  volume  of  products  needed  Is  too  low  for  continuous 
manufacturing. 

2.  Products  often  produced  in  groups  or  lots. 

3.  Companies  Involved  in  this  type  of  manufacturing  are  often  called 
|ob  shops  since  they  contract  or  te^e  orders  for  st^if  ic  lobs  or  auarn 
titles. 

Examples;  Book  printers,  weWing  shops,  machine  sfiops,  and 
other  companies  aimed  at  producing  relatively  short 
runs 
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C.     Continuous  manufacturing 

1.  Used  when  large  quantities  of  the  product  are  needed. 

2.  Utilizes  both  automation  and  mechanization  to  reduce  labor  needs 
and  hand  operations. 

3.  Parts  and  components  are  necessary  for  continuous  flow  of  the  line. 
Example:  Autonwblle  factory 

IIL     C^iaractefistlcs  of  a  free  entetfui^  system  (Transparency  2) 

A.  Freedom  to  enterprise 

1.  individuals  have  the  right  to  start,  operate,  and  end  their  own  busi- 
nesses. 

2.  Individuals  mus*  accept  risk  when  they  open  a  business. 

3.  Individuals  have  the  right  to  earn  a  profit  and  invest  or  spend  It  as 
they  ch<K)se, 

B.  Ownership  of  property  —  Individuals  have  the  right  to  own  and  sell  their 
personal  property 

C.  Consumer  choice  —  Individuals  are  free  to  choose  which  goods  and  setv- 
ices  they  ♦vish  to  buy  (€uid  whether  or  not  they  wish  to  buy  any  at  all). 

D.  Competition 

1.  Limits  price  that  a  business  can  effectively  charge  for  Its  goods  and 
services. 

2.  Encourages  better  quality  merchandise  and  broader  sen^lces  within 
the  businesses'  operations. 

Examples:  Convenient  parking,  use  of  credit,  repair  services,  laya- 
way 

3.  Encourages  production  of  broader  line  of  goods  and  ^fvices. 
E     Supply  and  demand 

1.  Supply  —  Quantity  of  a  product  or  service  that  producers  are  wilting 
and  able  to  make  available  for  sale  at  a  specific  price  and  time. 

2.  Demand  —  Quantity  of  a  product  or  service  that  consumers  are  will- 
ing and  able  to  buy  at  a  specific  price  and  time. 

3.  Interaction  of  supply  and  demand  determines  what  will  be  produced 
and  what  prices  will  be  charged. 
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4.    Laws  of  supply  and  demand  directly  affect  prices. 

a.  As  demand  goes  up  and  supply  stays  the  same,  prices  go  up. 

b.  As  demand  goes  down  and  supply  stays  the  same,  prices  go 
down. 

c.  As  supply  goes  up  and  demand  stays  the  same,  prices  go 
down. 

d.  As  supply  goes  down  and  demand  stays  the  same,  prices  go 
up. 

Hems  needed  by  a  manufacturing  enterprise  (Transparency  3) 

(NOTE-  Every  manufacturing  enterprise  starts  with  an  Idea  of  a  product  which 
may  t>e  nr^ade  for  profit.  The  following  five  items  are  necessary  to  convert  an  idea 
Into  a  pn?fit-making  organization.) 

A.  Finance  —  The  money  needed  to  start  and  maintain  a  rnanufacturing  enter- 
prise 

B.  Materials  —  All  items  used  to  manufacture  a  product 

C.  Management  —  F^ple  who  plan,  organize,  direct  and  control  tlw  manu- 
facturing enterprise 

D.  Labor  —  People  who  perform  the  manufacturing  operations 

E.  Facilities  —  All  the  physical  things  needed  to  convert  the  materials  to  a 
product;  Includes  all  utilities,  energy  resources,  buildings,  and  equipment 

FiHictton  of  management  —  To  plan,  organize,  direct,  and  control  the  other  four 
resources.  (Transoarency  4) 

(NOTE:  Management  plans  the  form  and  structure  of  the  enterprise  and  makes 
sure  the  other  resources  work  together  to  produce  a  proftt.) 

Fonnr  of  owmeiship  of  manufacturing  enturprtses  (Transparency  5) 

A.  individual  proprietorsfiip  —  Has  one  owner 

B.  Partnership  —  Has  tvwo  or  more  ovmers 

C.  Corporation  —  Has  n\any  owners,  somet'-mes  thousands. 
Examples:  American  Telephone  and  Telegraph  (AT&T),  General  Electric 
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CharacteHst.cs  of  individual  proprietorships 

A.  Features  of  Individual  proprletorsnips 

1.  One  person  is  the  owner. 

2.  The  single  owner  furnishes  all  the  capital. 

3.  The  owner  collects  the  profits,  or  suffers  the  losses. 

4.  The  owner  makes  the  decisions. 

5.  The  business  Is  usually  small. 

B.  Advantages  of  individual  proprietorships 

1.  Easy  to  form  and  to  dissolve. 

2.  Free  from  corporate  taxes. 

3.  Free  of  many  government  controls. 

4.  All  profits  go  to  the  owner. 

5.  One  person  makes  all  Important  decisions, 

6.  The  owner  is  free  to  work  the  business  hard  or  leisurejy. 

?.    Financial  records  are  private.  No  public  disclosure  of  records  must 
be  made  by  the  owner. 

C.  Disadvantages  of  individual  proprietorships 

1.  Owner  has  unlimited  liability  ~  Even  the  ownerfe  personal  assets 
(home,  car,  etc.)  can  t>e  repossessed  to  pay  the  debts  of  the  business. 

2.  CJan  be  unstable  —  The  business  may  not  run  srTKX>thly  If  the  owner 
Is  absent  frequently,  is  in  poor  health,  or  dies. 

3.  Possibility  of  expanding  Is  limited  —  The  single  owner  may  not  have 
sufficient  capital  to  expand. 

4.  Expertise  may  be  deficient  —  Few  people  understand  well  all 
aspects  of  successful  business  management 

(NOTE:  Many  small  businesses  are  changed  to  corporations  when  they  become 
too  large  or  too  complex  to  be  run  by  an  individual.  The  orlglnaJ  owner  may  retain 
control  (If  not  full  ownership)  by  retaining  more  than  50%  of  the  stock  Issued.) 
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Characteristics  of  the  genera!  partnership 

A.  The  general  partnership  Is  similar  to  the  individual  proprietorship.  The  chief 
difference  is  that  the  partnership  has  two  or  more  owners. 

B.  The  extent  of  ownership  by  the  partners  may  vary  which  is  usually  deter- 
mined In  advance.  The  extent  of  ownership  may  be  based  on  the  percent- 
age of  total  capital  invested  by  each,  or  in  the  extent  of  the  management 
fesponslblHties  undertaken  by  each  partner,  or  a  combination  of  these. 

(NOTE:  For  example.  In  the  case  of  professional  football  teams  there  may 
be  a  managing  general  partner  that  owns  of  the  corporation  and  6  or  7 
other  partners  that  own  something  less.) 

C.  Advantages  of  the  general  p>arlnershlp 

1.  Easy  to  form  and  to  dissolve. 

2.  Not  liable  for  corporate  taxes. 

3.  Free  from  many  government  controls. 

4.  Additional  management  expertise,  especially  if  partners  bring  differ- 
ent talents  to  the  business. 

5.  A  sharing  of  business  problems  —  One  person  does  not  have  to  do 
all  the  worrying. 

6.  Larger  sums  of  money  for  capita!  investment 
0.      Disadvantages  of  the  general  partnership 

1 .  Can  be  unstable  —  Absence,  poor  health,  or  death  of  any  partner  can 
hurt  the  business. 

2.  Has  unlimited  liability  —  Each  partner's  personal  wealth  may  be 
repossessed  to  pay  business  debts. 

(NOTE:  The  extent  of  Indebtedness  of  partners  is  not  limited  to  the 
extent  of  each  one's  investment.  Each  partner  is  responsible  for  all 
debts  of  the  business,  regardless  of  the  percentage  of  ownership.) 

3.  Has  limited  expansion  potential,  though  not  as  limited  as  in  the  Indi- 
vidual proprietorship. 

4.  Is  subject  to  unresolvable  disagreements  between  the  partners. 

(NOTE:  Even  if  arguments  between  partners  are  not  related  to  busi- 
ness matters,  they  can  seriously  damage  the  health  of  the  enter- 
prise.) 


54^ 


INFORMATION  SHEET 


iX     Characteristics  of  a  «>iporatlon 

(NOTE:  Most  large  manufacturing  enterprises,  and  many  small  ones,  are  "Incorpo- 
rated.") 

A.  The  corporation  is  corisldered  a  legal  entity  —  A  legal  "being"  having  a  life 
separate  and  distinct  from  the  owners.  Hence, 

1 .  The  liability  of  the  owners  Is  limited  to  the  extent  of  their  Investment. 

2.  Individuals  may  invest  in  a  corporation  without  risking  their  total  per- 
sonal fortunes. 

(NOTE:  If  you  invest  SICK)  In  a  corporation  and  the  corporation  falls, 
you  lose  only  your  investment.  If  a  corporation  goes  bankrupt,  ait 
assets  are  sold  and  the  money  Is  distributed  to  the  creditors.  Any 
unpaid  debts  are  written  off  and  taken  as  a  loss  by  the  creditors.) 

B.  The  vast  majority  of  the  owners  of  a  corporation  (shareholders)  usually  take 
little  or  rto  part  In  the  management  of  the  company. 

C.  Advantages  of  corpofatk>ns 

1.  Limited  liability  for  Investors  —  Investors  are  not  responsible  for  the 
debts  of  the  companyi 

2.  More  stability  —  The  corporation  is  not  affected  by  the  absence,  ill 
health,  or  death  of  tnwstors,  or  by  the  exchange  of  investments. 

3.  Unlimited  capital  —  When  money  is  needed  for  expansion,  new 
stock  Issues  provide  the  additional  capital  quickly. 

D.  Disadvantages  of  corporations 

1.  Are  subject  to  corporate  taxes  and  extensive  government  regula- 
tions. 

2.  Are  more  difficult  to  form  and  to  dissolve  l)ecause  of  certain  govern- 
ment regulatk>ns  which  must  be  observed. 

3.  Investors  are  widely  scattered;  hence,  they  may  take  little  interest  in 
company  management. 

X     Types  of  coipotBtk>ii8  (Transparency  6) 

A.  Parent  or  holding  corporation  —  A  corporation  that  owns  alt  or  most  of  the 
stock  of  another  corporation.  Most  subsidiary  corporations  produce  prod- 
ucts or  services  related  to  the  parent  corporation. 

Example:   General  Motors  subsidiaries  produce  car  parts. 

o 
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B.  Membership  cjorporations  —  Do  not  Issue  stock.  Most  are  non-profit  organi- 
zations like  the  Red  Cross,  Salvation  Army,  churches,  etc. 

C.  Municipal  corporations  —  Cities,  counties,  and  school  districts  that  run  the 
business  of  the  community 

XL     Importance  of  different  forms  of  ownership  in  the  United  States  (Transparency  7) 

A.  Corporations  an5  by  far  the  strongest  force  In  our  economy 

1.  They  account  for  over  75%  of  all  products  and  services  provided, 

2.  They  employ  over  80%  of  the  work  force. 

B.  Most  businesses  are  Indhridual  proprietoi^hips. 

1.  They  account  for  more  than  75%  of  all  Industrial  firms. 

2.  This  means  that  3  out  of  every  4  busines^s  are  owned  by  Individuals 
emn  though  more  than  75%  of  all  goods  and  services  are  provided 
by  corporations. 

XII.     Legal  requirements  that  affect  free  enterprise  oiganlzations 

A.  Tlie  American  economic  system  Is  tjased  on  free  enterprise. 

1 .  This  noeans  that  government  avoids  Interfering  In  businesses  exc^t 
when  n^:essary 

2.  Some  governmental  control,  however,  is  necessary  In  order  to  pro- 
tect the  consumer  and  other  businesses  from  unfair  trade  prsK^tices. 

B.  Laws  regulating  business  cover  two  areas. 

1.  The  license,  permit,  or  charter  to  operate. 

2.  The  protection  of  people  and  the  environment. 

0.     Laws  regulating  business  originate  at  the  local  or  state  level.  These  vary  a 
great  deal  from  state  to  state  and  from  locality  to  locality 

XHL     Characteristics  of  a  license  or  permit 

(NOTE  A  license  or  permit  Is  required  for  most  IndMdual  proprietorships  and  part- 
nerships.) 

A.  Is  usually  issued  by  the  local  or  state  government  for  a  small  fee. 

B.  Provides  the  local  government  with  a  record  of  the  existence  of  the  busi- 
ness. 

C.  Alerts  government  authorities  to  check  the  business  for  compliance  with 
other  taws. 
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INFORMATION  SHEET 

D.      Contains  inforn^ation  about  the  business. 

1.  Type  and  location  of  the  business 

2.  Name  of  the  owner  or  owners 

3.  Pernr^lssion  to  operate 

4.  issue  date 

5.  Expiration  date 

6.  Signature  of  authorized  governn^ent  officia! 
XtV.     Methods  of  obtaining  capitai  resources 

A.  Individuai  proprietorships  and  partnerships  obtain  capitai  resources  from: 

1.  Mvate  savings  of  the  owners 

2.  Loans  from  banks,  finance  comi^anies,  or  friends 

3.  A  combination  of  savings  and  loans. 

B.  A  corporation  obtains  capitai  resources  by  selling  securities  —  stocks  or 
bonds. 

1.  Stocks  —  Are  shares  of  ownership  of  a  corporation.  They  earn 
money  for  the  shareholder  in  the  form  of  dividends  (%  of  net  profits). 

2.  Bonds  —  Are  certificates  of  public  or  private  indebtedness.  (You 
loaned  the  company  money  and  they  promise  to  pay  you  back )  They 
earn  money  for  the  bond  owner  in  the  form  of  Interest. 
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Types  of  Manufacturing  Systems 


Custom 
Manufacturing 


Intennittent 
Manufacturing 


Continuous  Manufacturing 
(Mass  Production) 


Characterisilcs  of  a  Free  Enterprise  System 
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Supply  &  Demand 


juicy  BIG 


FiBedom  to  Enterprise 


Consumer  Choice 


Competition 


Ownership  of  Property 


3;.o 


items  Needed  by  a  Manufacturing 

Enterprise 


Facilities 


Function  of  Management 


Management  plans,  organizes,  directs,  and  controls  ihe  ottier  four 
resources. 


Forms  of  Ownership 


Corporation 


Types  of  Corporations 


Parent  Coiporation 


Redj-iCross 

□ 

1 

□  □□ 

Membership  Corporations 


PubHe  School 

ffl□II  CP  CP 
Qj  lD  Cjj 
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Corporations 


Comparison  of  Ownerships 


Corporations 


Produce  75%  of  all  goods 
and  services. 


Employ  80%  of  the  work 
force. 


Own  75%  of  ail 
businesses. 
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MANUFACTURING  SYSTEMS 
UNIT  ll-D 


ASSIGNMENT  SHEET  #1  —  COMPLETE  A  BLANK  STOCK  CERTIRCATE 


Given  the  following  facts,  fill  out  the  blank  stock  certificate  pictured  below: 

A.  This  Is  the  94th  certificate  Issued  by  the  Technical  Manufacturing  Company. 

B.  This  is  Issued  to  you  on  April  11, 1986. 

C.  You  purchase  50  shares. 

D.  The  stock  price  Is  42V2. 

E.  Jane  Smith  Is  president;  Rir^crd  Doe  Is  vice  president;  Mm  Smith  Is  secretary,  and  John 
Doe  is  treasurer. 


NAME 


SCORE 


NO. 


DATE 


SHARES 


VALUE 


TECHNICAL  MANUFACTURING 
COMPANY 
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ASSIGNMENT  SHEET  #2  -  SKETCH  THREE  VIEWS  OF  A  SIMPLE 

OBJECT 


The  purpose  of  this  assignment  ^leet  Is  to  provide  experience  In  sketching  which  will  help  In 
the  identification  ami  design  of  a  product  to  be  produced  in  your  manufacturing  class. 

instructions: 

1.  Identify  any  object  Inside  a  room  a*,  school  or  at  home  such  as  a  desk,  a  table,  a 
txioksheif,  a  file  cabinet,  a  chaii;  etc. 

2.  Determine  an  appropriate  scale  as  indicated  by  the  Information  provided  by  your 
teacher. 

3.  Sketch  three  views  of  this  object  in  the  space  provided  below, 

4.  Your  grade  will  be  based  on  neatness  and  your  ability  to  fottow  instructton  and 
display  proper  sketching  practices. 
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MANUFACTURING  SYSTEMS 

ASSIGNMENT  SHEET  #3  —  IDENTIFY  A  PRODUCT  THAT  CAN 
BE  MANUFACTURED  BY  YOUR  CLASS 

NAME   SCORE  

The  purpose  of  this  assignment  sheet  is  to  identify  a  possible  product  for  use  in  the  class 
mas9  production  activity^ 

Directions: 

1.  identify  one  product  that  would  be  appropriate  for  mass  production  In  your  laboratory^ 

2.  Make  certain  that  the  following  criteria  are  met 
a     The  cost  of  materials  Is  not  prohibitive. 

b.  The  manufacturing  operations  can  be  performed  In  the  laboratory. 

c.  The  operations  are  not  overly  complex. 

d.  The  product  is  sellable. 

e.  It  Is  something  that  your  classmates  would  tse  Interested  in  producing. 

3.  Sketch  the  product  in  the  space  provided  or  on  ^^arate  sheet. 

4.  Your  instructor  is  looking  for. 

a.  Neatness 

b.  Simple  instructions 

c.  Inexpensive  materials 


MANUFACTURING  SYSTEMS 
UNIT  ll-D 


ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1 


NO.  ^  DATE  J^P[^il2l!^6 
 SHARES                       VALUE  "^'^^ 


TECHNICAL  MANUFACTURING 
COMPANY 


Richard  Doe  Jane  Smith 


Vice  President  President 
John  Doe   Jim  Smith 

Treasurer  Secretary 


Assignment  Sheets  #2  and  #3  — 


Evaluated  to  the  satisfaction  of  the  instructor 
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NAME   SCORE. 

TEST 


_a.      A  peii'»}n  who  owns  his  or  her  own  txjsiness 

.b.  Business  which  is  the  only  producer  of  a 
good  or  service;  one  which  has  no  competf- 
tion 

.c.  Economic  reward  for  filling  the  needs  and 
wants  of  consumers 


2.    Distinguish  twhween  the  types  of  manufacturing  systems  by  placing  the  following  let- 
ters next  to  the  correct  descriptions: 

•  CUSTOM  —  Custom  manufacturing 

•  INT  ~  Intermittent  manufacturing 

•  CONT     Continuous  manufacturing 


1. 

Capital 

2. 

Enterprise 

3. 

Entrepreneur 

4. 

Free  enterprise 

5. 

Monopoly 

6. 

Profit 

.a.      Companies  Involved  In  this  are  often  called  job  shops  since  they  contract 
or  take  orders  for  specific  Jobs  or  quantities 

.a-      Oldest  type  of  manufacturing 


.a.      Utilizes  both  automation  and  mechanization 


 a-      Characterized  by  skilled  craftsmen  producing  individual  or  limited  quantity 

Items 

3.    Select  from  the  foltewtng  list  the  correct  characteristics  of  a  free  enterprise  system  by 
placing  an  "X"  In  the  appropriate  blanks. 

 a.      Supply  and  demand 

 b.  Competition 


.c.  Right  to  nK>rK>polize 
.d.     Consumer  chotee 


,e.  Ownership  of  pix>perty 
-f.      Freedom  to  enterprise 


■if  2 


80>0 


TEST 


4.    Match  the  Items  needed  by  a  manufacturing  enterprise  listed  on  the  right  with  the  cor- 
rect descriptions. 


_a.  All  the  physical  things  needed  to  convert 
the  materials  to  a  product.  Includes  all  utili- 
ties, energy  resources,  buildings,  and  equip- 
ment 

.b-  People  who  perform  the  manufacturing 
operations 

_c.  The  money  needed  to  start  and  maintain  a 
manufacturing  enteiprise 


1.  Materials 

2.  Facilities 

3.  Finance 

4.  Labor 

5.  Management 


5.    State  the  function  of  management. 


6.    Identify  the  following  forms  of  ownership  of  manufacturing  enterprises. 


TEST 


c.  

Complete  the  following  statements  concerning  individual  proprietorships  by  circling 
the  best  answers. 

a      In  an  individual  proprietorship  the  business  is  usually  (small,  large). 

b.  An  individual  proprietorship  Is  (easy,  dffficutt)  to  form  and  to  dissolve. 

c.  In  an  individual  proprietorship  au  profits  go  to  the  (stockholders,  owner). 

d.  A  disadvantage  of  the  Individual  proprietorship  is  that  the  owner  has  unlimited 
(assets,  ilability). 

Complete  the  following  statements  concerning  general  partnerships  by  circling  the 
best  answers. 

a.  The  general  partnership  (Is,  is  no!)  liable  for  corporate  taxes. 

b.  Each  partner  (Is,  is  not)  responsible  for  business  debts. 

c.  The  business  has  (limited,  unllmitefl)  expansion  potent) a!. 

Select  true  statements  concerning  corporations  by  placing  an  "X"  next  to  the  true 
statements. 

 a.      When  Individuals  invest  In  a  corporation,  all  of  their  personal  fortunes  are 

liable  for  the  corporation's  debts. 

 b.      The  majority  of  corporation  shareholders  take  little  part  in  the  manage- 
ment of  the  company. 

 c.      CJorporations  usually  have  unlimited  capital. 

 d.      Corporations  are  subject  to  corporate  taxes. 

 .e.      Corporations  are  easy  to  form  and  to  dissolve. 
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TEST 


10.  Match  types  of  corporations  on  the  right  with  the  correct  descrjptlons. 

 a.      Owns  all  Of  most  of  the  stock  of  another  cor-      1.  Municipa;  corpora- 

poratlon  tlon 

 ^b.      Does  not  issue  stock;  includes  the  Red      2.  Parent  or  holding  cor- 

Cross  and  churches  poration 

 c.      Cities,  counties,  and  school  districts  that      3,  Memberehip  coipora- 

run  the  business  of  the  comn^unlty  tlon 

1 1 .  Complete  the  following  statements  concerning  the  Importance  of  the  different  forms  of 
ownership  In  the  United  States  by  circling  the  correct  words. 

a.  (indhrkSuaf  proprietorship,  Corporations)  account  for  over  75%  of  the  products 
and  services  provided  in  the  U.S. 

b.  (1, 2,  3)  out  of  every  4  businesses  are  Individual  proprietorships. 

12.  Complete  the  following  statements  concerning  legal  requirements  that  affect  free 
enterprise  organizations  by  filling  In  the  blanks  with  the  correct  words. 

a      A  free  enterprise  system  means  that  ^  _  avoids  interfering  In  busi- 
ness except  when  necessary. 

b.  Laws  regulating  businesses  cover  licensing  and  of  people  and 

the  environment. 

c.   „  vary  a  great  deal  from  state  to  state. 


13.    Select  from  the  foltowing  list  the  correct  characteristics  of  a  license  or  permit  by  plac- 
ing an  "X"  in  the  appropriate  blanks. 

 a.      Is  usually  Issued  by  the  federal  government. 

 b.      Is  usually  issued  by  the  local  or  state  government. 


 c.      Provides  the  governnwnt  with  a  record  of  the  existence  of  the  business. 

 d.      Contains  information  about  the  business  such  as  owner  name.  Issue  date, 

location  of  business,  and  signature  of  authorized  government  official. 

14.    List  three  methods  of  obtaining  capital  resources. 

a.  


c. 
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(NOTE:  If  the  followino  acttvltles  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

15.  Complete  a  blank  stock  certificate.  (Assignment  Sheet  #1) 

16.  Sketch  three  views  of  a  simple  object.  (Assignment  Sheet  #2) 

17.  Identify  a  product  iPL  can  be  manufactured  by  your  class.  (Assignment  Sheet  #3) 
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MANUFACTURING  SYSTEMS 
UNIT  [\  D 

ANSWERS  TO  TEST 


1.  a,  3 

b.  5 

c.  6 

2.  a.  INT 

b.  CUSTOM 

c.  CONT  (or  INT) 

d.  CUSTOM 

3.  a,  b.  d.  e,  f 

4.  a.  2 

b.  4 

c.  3 

5.  To  plan,  organize,  direct,  and  control  the  other  four  resources. 

6.  a.  Partnership 

b.  Individual  proprietorship 

c.  Corporation 

7.  a.  Small 

b.  Easy 

c.  Owner 

d.  Liability 

8.  a.  Is  not 

b.  Is 

c.  Limited 

9.  b,  c.  d 

10.  a.  2 

b.  3 

c.  1 

11.  a.  Corporations 
■  b.  3 

12.  a.  Government 

b.  Protection 

c.  Laws 

13.  b,  c,  d 

14.  a.  Private  savings 

b.  Loans 

c.  Selling  securities  —  stocks  or  bonds 
15.-17.     Evaluated  to  the  satisfaction  of  the  instructor 
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MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  Ili-D 


UNIT  OBJECTIVE 

After  completfon  of  this  unit,  the  student  shouW  be  able  to  exhibit  a  knowledge  of  the  major 
manufacturing  materials  used  l3y  industryi  Competencies  wH!  be  demonstrated  by  completing 
the  assignment  sheets  and  unit  test  with  a  minimum  score  of  85  percent. 

SPECIRC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  common  manufacturing  mat-)r',al*>  with  the  con^t  descriptions, 

2.  Distinguish  between  the  two  major  types  of  woods. 

3.  Select  true  statements  concerning  cnaracteristics  of  woods. 

4.  Distinguish  t>etween  the  types  of  metals. 

5.  Match  various  types  of  metals  with  the  correct  characteristics. 

6.  Distinguish  between  the  two  major  types  of  plastics. 

7.  Select  from  a  list  ttie  properties  of  plastics. 

8.  List  types  of  earth  materials. 

9.  Select  from  a  list  ttie  properties  of  earth  materials. 

10.  Distinguish  between  types  of  composites. 

11.  Match  gerieral  properties  of  materials  with  the  correct  descriptions. 

12.  Select  true  statements  cor.cernlng  considerations  when  selecting  a  material. 

13.  Test  various  properties  of  two  samples  of  wood  and  record  the  results.  (Assign- 
ment Sheet  #1) 

14.  Justify  the  selection  of  materials  for  a  simple  product.  (Assignment  Sheet  #2) 


MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  lil-D 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  providec'  in  this  unit  of  instruction. 

<NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  ob«9ctlve  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E.  Provide  students  with  information  and  assignment  sheets. 

F.  Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Obtain  and  display  samples  of  materials  as  they  are  presented  and  discussed. 

2.  Have  each  student  make  a  verbal  presentation  supporting  his  or  her  choice  of 
materials  for  a  simple  product.  (Assignment  Sheet  #2) 

3.  Select  the  "company"  president  from  those  students  who  have  expressed  an  inter- 
est In  the  position.  \t»u  may  want  to  set  up  an  "interview"  with  each  candidate. 

4.  Once  the  president  has  been  selected,  use  the  interview  process  to  select  the 
management  teams.  The  job  titles  should  be  identical  to  the  organizational  struc- 
ture identified  in  a  previous  unit. 

5.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  fcr  improvement. 

H.  Give  test. 

I.  Evaluate  test. 

J.      Reteach  if  nece«isary 
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MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  Ili-D 

INFORMATION  SHEET 


i.     Common  inanufacUiiii^  materials  (Transparency  1) 

A.  Woods  —  Materials  that  are  durable,  have  a  medium  hardness,  poor  electri- 
cal and  heat  conductors,  lightweight,  and  con>e  from  trees 

B.  Metais  —  Materials  that  have  a  high  melting  point,  good  conductivity,  dura> 
ble,  medium  to  high  hardness,  and  often  are  shiny 

C.  Earth  materials  —  Materials  produced  from  minerals  which  are  extracted 
from  the  earth's  crust 

D.  Plastics  —  Man-made  materials  that  can  easily  be  molded,  cast,  or  drawn 
Into  objects  or  filaments;  primarily  made  from  petroleum  products 

E.  Composites  —  Materials  that  consist  of  two  distinct  solids  bonded 
together 

II.  Types  of  wood  (Transparency  2i 

A.  Hard  wood  —  Comes  from  deciduous  (bfoadleaf)  trees 
Examples:  Oak,  walnut,  pecan,  maple 

B.  Soft  wood  —  Conr>es  from  coniferous  (needleleaf,  cone  bearing)  trees 
Examples:   Pine,  fir,  spruce 

(NOTE:  This  classification  as  hard  or  soft  does  not  always  indicate  the 
degree  of  hardness  of  the  wood.  Some  soft  woods  such  as  firs  are  harder 
than  some  hard  woods  such  as  fn«it  trees.) 

III.  Characterfstlctf  of  wood 

A.  Wbod  is  relatively  lightweight.  This  Is  explained  by  the  fact  that  approxi- 
mately half  Its  volume  is  made  of  hollow  cells.  Wbod  has  been  referred  to  as 
an  elastic  honeycomb. 

B.  Every  piece  of  wood  Is  different  from  every  other  although  most  wood  Is 
readily  recognized  as  wood.  This  is  because  each  piece  comes  from  a  living 
plant  that  differs  frorri  other  plants  and  species  or  in  growing  conditions. 

C.  Wood  Is  graded  in  a  number  of  ways. 

1.    One  can  find  wood  that  has  very  few  knots,  flaws,  or  defects,  or  one 
can  find  wood  with  many  flaws. 
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2.     It  is  Important  for  the  manufacturer,  if  using  wood,  to  select  stock 
that  meets  the  needs  of  that  particular  production  project. 

(NOTE:  Many  of  the  machines  found  In  Industrial  technology  labora- 
tories are  made  to  woiK  with  wood.) 

Types  of  metals 

A.  Ferrous  metals  —  Alloys  which  contain  iron  as  a  major  element  in  their 
composition. 

Examples:   Steel,  iron 

B.  Nonferrous  metals  —  Meta's  which  contain  no  iron  except  in  very  small 
quantities  as  impurities. 

Examples:    Aluminum,  brass,  tin,  copper,  lead,  gold,  silver 

(NOTir:  Ferrous  and  nonfe.rous  metals  could  also  be  classified  as  base 
metals  containlnq  only  one  metal  or  as  alloys  which  have  several  metals 
fused  or  blended  together.) 

Characteristics  of  various  metals 

(MOTE:  Metals  have  a  wide  variety  of  properties.) 
A.  Irons 

1.  Pig  iron  —  Hard  and  brittle  due  to  the  high  carbon  content  and  its 
impurities  (silicon,  sulfur,  phosphorus,  and  manganese). 

2.  Gray  cast  Iron  —  Gets  Its  name  from  the  carbon  that  is  In  a  free  state 
in  the  form  of  graphite  flakes  throughout  the  crystalline  grain  struc- 
ture of  the  metal. 

3.  White  cast  iron  —  Has  Its  cart>on  in  a  chemically  combined  state 
called  cementlte  which  makes  it  so  hard  It  cannot  be  machined. 

4.  Ductile  cast  iron  —  Made  from  gray  cast  iron  by  adding  magnesium 
alloys  to  make  the  carbon  form  nodules  in  the  soft  iron. 

5.  Malleable  iron  —  White  cast  iron  that  is  heated  at  high  temperature 
for  a  long  period  of  time  to  free  its  cart>on  into  globules  and  make  It 
soft  and  machinable. 

6.  Wrought  Iron  —  Has  virtually  no  carbon  because  it  has  t>een  burned 
out  in  a  puddling  furnace 
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a 

D. 
E. 

F. 
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Carbon  steels 


1.  LoviKJarbon  steel  (.<^.^%  carbon)  —  Also  known  as  machine  steel, 
machinery  steel,  and  mild  steel.  Used  for  forge  work,  rivets,  chains, 
and  machine  parts  that  do  not  need  great  strength. 

2.  Medlum^rtjon  steel  (.30-.60%  carbon)  —  More  dlffteutt  to  bend, 
weld,  and  cut  than  low-carlron  steel.  Can  be  hardened  and  tempered 
by  heat  treatment.  Used  for  bolts,  shafts,  car  axles,  rails,  etc. 

3.  High-cartx>n  steel  (.60-1  50%  carbon)  —  Also  known  as  cartxm  tool 
steel.  Car  be  hardened  to  make  metal  cutting  tools. 

Steel  alloys 

(NOTE:  The  following  metals  are  added  to  steel  to  Improve  certain  qualK 
ties.) 

1.  Nickel  —  Adds  strength  and  toughness,  shock  and  wear  resistance, 
and  rust  resistance. 

2.  Chromium  —  es  steel  a  lasting,  bright,  silvery  gloss  that  does  not 
«>rrode  and  imp  oves  hardness  and  toughness. 

3.  Manganese  —  Purifies,  strengthens,  and  toughens  the  steel  to  make 
it  withstand  hard  wear  and  strain. 

4.  Molybdenum  —  Adds  strength  and  hardness  to  st^l  and  helps  It 
withstand  heat  and  blows. 

5.  Tungsten  ~  Produces  a  hard  heat-resistant  steel. 

6.  Vanadium  —  Gives  lightness,  toughness,  and  strength  to  steel. 

Aluminum  —  Brilliant,  silvery  metal  which  is  mined  as  bauxite.  Weighs  one- 
third  as  much  as  steel.  Is  a  good  conductor  of  heat  and  electricity. 

Copper  —  Reddish-brown  in  color.  Is  an  excellent  conductor  of  electricity, 
second  only  to  silver.  Has  high  corrosion  resistance,  wear  resistance,  high 
temperature  performance,  and  ductility 

Copper  alloys 

1 .  Brass  —  An  alloy  of  copper  and  zinc  which  gives  It  a  yellow  color  and 
keeps  It  from  corroding  as  fast. 

2.  Bronze  — -  An  alloy  of  copper  and  tin  which  makes  it  harder  arul  wear 
longer  than  brass. 

3.  German  silver  (also  called  nickel  silver)  —  An  alloy  of  copnen  zinc, 
and  nickel  to  substitute  for  sliver  in  inexpensive  jewelry. 

Magnesium  —  Silver-white,  light  malleable  metal  much  lighter  than  alumi- 
num. 
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H.  Lead  —  Blufsh-graji  heavy,  poisonous  metal. 

I.  Tin  —  Shiny,  silver  metal  used  mainly  for  coating  steel  or  Iron  to  protect 
against  rust. 

J.  Zinc  —  Bluish  white  metal  used  mainly  for  coating  steel  or  Iron  to  protect 
against  rust. 

K.  Gold  —  Precious,  heavy;  bright  yellow  metal  used  for  ornamental  vw>rk,  jew- 
elry, coins,  and  dental  fillings. 

L  Sliver  —  Precious,  shiny,  white  metal  used  for  Jewelry,  tableware,  minors, 
and  coins.  Best  conductor  of  electricity. 

{NOTE  The  following  two  metals  are  called  space  age  metals^ 

M.  Titanium  ~  Strong  as  steel,  but  only  half  as  heavy.  Is  bright,  extremely  cor- 
rosion resistant,  withstands  extreme  temperatures,  and  can  be  machined 
easily. 

N.  Beryllium  —  Has  a  weight  strwigth  ratio  similar  to  that  of  high  strength 
steel  or  titanium  but  Is  33  percent  lighter  than  aluminum. 

(NOTE  Beryllium  was  developed  for  highly  specialized  applications,  but 
has  evolved  Into  use  In  products  which  have  nuclear  applications,  and  febrl- 
cation  of  lightweight  aerospace  structures.) 

VL     Types  of  plasttes  (Transpai^ncy  3} 

A.  Thermoplastics  —  Are  heated,  shaped,  and  cooled,  and  can  be  reheated 
and  reshaped  again  and  again. 

Examples:  Acrylic,  vinyl,  polyethylene 

B.  Themwsetting  —  Are  heated,  shaped,  and  cooled,  but  can  not  be  reheated 
or  rssh^>ed;  are  set  by  heat 

Examples:  Polyester,  epoxy^  silicone 

ViL    Properties  of  plastics 

(NOTE:  The  properties  of  plastics  vary  greatly  from  family  to  family.  A  family  of 
plastics  Is  a  group  which  is  chemlcaiiy  the  same.) 

A.  Low  melting  points 

a  Flexible 

C.  Poor  conductors  (good  Insulators) 
0.  Durable 

E  Medium  hardness 

F.  Available  In  any  color  / 
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VIII.     Types  of  earth  materfats 

A.  Bricks 

a     Clay-based  ceramics 

Example:  Ceramic  tite,  porcelain,  china 

C.  Glass 

D.  Cement 

IX     Properties  of  earth  materfais 

A,  Hard 

B-      Poor  conductors  (good  insulators) 

C.  Heavy 

D.  Inflexible 

E      High  melting  points 

X.     Types  and  characteiistics  of  composites  (Transparency  4) 

A.  Fiber  composites  —  Fibers  form  a  matnx  to  reinforce  a  materia. 

Example:   Fiberglass  —  Glass  fibers  reinforce  pls^tlc  to  vnske  a  very 
strong  material 

B.  Particle  c<Mnf»sltes  —  Particles       held  in  a  matrix  and  txrth  form  a 
stronger  unit 

Examples:  Particle  board  (wood  chips  and  glue),  concrete  (cement,  aggre- 
gate, and  water) 

C.  Laminate  composite  ^  Layers  are  glued  tc^ether 
Example.**:  Plywood,  laminated  beams 

yCL     QmmtfA  ^mpmttes  of  materials 

(NOTE:  Matertais  useful  for  a  specific  manufacturing  purpose  need  to  have  cer- 
tain properties  that  fit  that  purpose.) 

A.      Hardness  —  Resistance  to  penetration  or  Indentation 
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Tensile  strength  —  Ability  to  withstand  a  pulling  force 


Compression  strength  —  Ability  to  withstand  crushing  rorce 


Shear  strength  —  Ability  to  resist  sliding  of  one  surface  over  arrother 


Torsion  strength  —  Ability  to  withstand  twisting  force 


Ductility  —  Ability  to  be  bent,  twisted,  stretched,  or  changed  in  shape 

Malleability  —  Ability  to  be  hammered,  rolled,  or  compressed  Into  a  differ- 
ent shape  and  remain  as  strong  as  Its  original  shape 

Thermal  conductivity  —  Ability  to  conduct  (carry)  heat 

Thermal  expansion  ~  Amount  that  material  expands  (enlarges)  when  sub- 
jected to  heat  or  contracts  when  cooled 

Chemical  properties  —  Reactions  or  resistance  to  various  chemicals  (such 
as  acids,  water,  oxygen) 

Electrical  conduvtivity  —  Ability  to  conduct  (carry)  electrical  current 

(NOTE:  A  material  that  readily  conducts  electricity  Is  called  a  conductor.  A 
material  that  will  not  conduct  electricity  Is  called  an  Insulator.) 
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Considerations  when  selecting  a  material 

A.  The  first  step  In  the  selection  process  Is  to  determine  the  properties  that 
are  necessary  for  the  material  to  be  useful  for  a  specific  application.  Some 
questions  that  the  product  designer  may  ask  are: 

1.  Will  extreme  temperature  be  likely? 

2.  Will  the  material  be  subjected  to  abrasive  forces? 

3.  Will  the  material  be  exposed  to  solvents? 

4.  Will  the  material  be  subjected  to  heavy  weights.  Impacts,  or  sharp 
objects? 

5.  Will  the  material  come  into  contact  with  moisiure? 

B.  Once  these  questions  and  others  are  answered,  a  material  with  the  desired 
properties  can  tje  selected.  Many  times  more  than  one  material  Is  suitable. 

(NOTE:  Occasionally  materials  must  be  made  or  created  to  meet  a  specific 
need  such  as  many  of  the  space  [NASA]  vehicle  materials.) 

C.  Once  the  suitable  materiaHs)  have  been  identified,  an  analysis  of  the  avail- 
ability and  cost  must  be  made.  This  will  allow  the  designer  to  select 
t>etween  several  appropriate  methods  or  terminate  the  project. 


Common  Manufacturing  Materials 


Composites 


Plastics 


Eartli  IMaterials 


Types  of  Wood 


Softwood 

From  Coniferous  Trees 


Hard  Wood 

From  Deciduous  Trees 


Types  of  Plastics 


b 


Thermoplastic 

These  plastics  become  soft  when  exposed 
to  sufficient  heat  and  haixlen  when  cooled. 
Process  can  be  repeated. 


Thermosetting 


These  plastics  become  set  into  permanent 
shapes  when  heat  and  pressure  are  applied 
to  them  during  the  forming  process. 
Reheating  will  not  soften  these  materials. 


Types  of  Composites 


Fiber  Composite 


Particle  Composite 


Laminate  Composite 
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MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  llf-D 

ASSIGNMENT  SHEET  #1  -  TEST  VARIOUS  PROPERTIES  OF 
TWO  SAMPLES  OF  WOOD  AND  RECORD  THE  RESULTS 

NAME_    SCORE  


You  will  be  given  two  samples  of  wood.  Once  these  have  been  obtained,  follow  the  instruc- 
tions for  each  of  the  following  tests. 

1.  Use  a  brace  and  bit  to  drill  holes  in  both  samples.  Which  sample  was  easier  to  drill? 

2.  Use  a  wood  rasp  to  file  each  sample.  Which  sample  provided  the  best  result? 


3.  Use  a  knife  to  carve  small  amounts  of  each  sample.  Which  sample  provided  the  best 
result?   

4.  Use  a  hammer  to  drive  a  small  nail  into  both  samples.  Which  sample  was  easier  to 
nail?  

5.  What  conclusions  can  you  draw  at>out  Sample  A  and  Sample  B?  Discuss  below. 


MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  Ili-D 


ASSIGNMENT  SHEET  #2  -  JUSTIFY  THE  SELECTION  OF  MATERIALS 

FDR  A  SIMPLE  PRODUCT 

^AME_   SCORE  


Instructions:  Identify  a  smalt  product  suitable  for  manufacturing  such  as  a  computer  stand. 
Select  the  materials  to  be  used  for  this  product  and  justify  your  choice. 

1.    Product  description  (include  a  sketch). 


Mateiiais  to  be  used. 

Part  Name  Material 


c. 
d. 
e. 


(NOTE:  Give  the  reasons  for  your  selections  on  the  back  of  this  page.) 
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3. 


Reason  for  selection  of  each  material. 


MANUFACTURING  MATERIALS  AND  EVALUATION 

UNIT  HI  D 


NAME 


SCORE 


TEST 

1.    Match  the  common  manufacti?:ing  materials  on  the  right  with  the  correct  descriptions. 

 a.      Man-made  materials  that  can  easily  be      1.  Wbods 

molded,  cast,  or  drawn  Into  objects  or  flfa- 

ments;  primarily  made  from  petroleum  prod'      2.  Metals 
ucts 

3.  Plastics 

 b.      Materials  that  have  a  nigh  melting  point, 

good  conductfvlti^  durable,  medium  to  high      4.  Earth  materials 
hardness,  and  often  are  shiny 

5.  Composites 

 c.      Materials  that  consist  of  two  distinct  solids 

bonded  togettier 

 d.      Materials  produced  from  minerals  which  are 

extracted  from  the  earth's  crust 

 __e.      Materials  that  are  durable,  have  a  m^ium 

hardness,  poor  electrical  and  heat  conduc- 
tors, lightweight,  and  come  from  trees 

Z     Distinguish  between  the  two  major  types  of  wood  by  placing  the  following  letters  next 
to  the  correct  descriptions: 

•  H  —  Hard  wood 

•  S  •—  Soft  wood 

 a.      COHfub  fiOiTi  coniferous  trees. 

 b.      Comes  from  deciduous  trees. 

a    Select  true  statements  concerning  characteristics  of  wood  by  placing  an  "X"  next  to 
the  true  statements. 

 a.      Wbod  is  relatively  lightweight. 

 b.      Every  piece  of  wood  is  the  same. 


c.      Wbod  Is  graded  by  Its  density. 
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TEST 


4.  Distinguish  between  the  types  of  metals  by  placing  an  "X"  next  to  the  description  of  fe^ 
rous  metats. 

 a.      Metals  which  contain  no  iron 

 b.      Alloys  which  contain  iron  as  a  major  element  in  their  composition 

5.  Match  various  types  of  metals  on  the  right  with  the  correct  characteristics. 


a. 

Also  Known  as  cartoon  tool  steel  Can  be 

1. 

Aluminum 

haixjened  to  make  metal  cutting  tools. 

2. 

Brass 

b. 

Brilliant,  silvery  metal  which  Is  mined  as 

bauxite.  Is  a  good  conductor  of  heat  and 

3. 

Bronze 

electricity. 

4. 

Ck>pper 

Redrfl^h-brown  in  color  an  Gxceltont  con- 

ductor  of  electricity 

5. 

German  sih^er 

d. 

An  alloy  of  copper  and  zinc  which  gives  it  a 

6. 

Gold 

yellow  color 

7. 

High  carbon  steel 

0. 

An  alloy  of  copper,  zinc,  and  nicke  to  substi- 

tute for  silver  in  inexpensive  Jewelry 

a 

Iron 

f. 

Bluish-gray,  heavy,  poisonous  metal 

9. 

Lead 

Shiny,  silver  metal  that  is  used  mainly  for 

10. 

Low  cartjon  steel 

coating  steel  or  iron  to  protect  against  rust 

11. 

Magnesium 

h. 

Rreclous,  heavy,  bright  yellow  metal  used  for 

jewelry  and  coins 

12. 

Medium  cart>on  steel 

1. 

Precious,  shiny,  white  metal  used  for  jewelry 

13. 

Silver 

and  coins;  best  conductor  of  electricity 

14. 

Tin 

6.    Distinguish  between  the  two  types  of  plastics  by  placing  a  "TP"  next  to  the  description 
of  thermoplasttos  and  a  "TS"  next  to  the  description  of  thermosetting  plastics. 

 ^a.      Can  not  l>e  reheated  and  reshaped 

 b      Can  be  reheated  and  reshaped 
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7.    Select  from  the  following  list  the  correct  properties  of  plastics  by  placing  an  "X"  In  the 
appropriate  blanks. 


a. 

Durable 

h 

C^icate 

Good  conductors 

 .d. 

High  melting  points 

e. 

Low  melting  points 

f. 

Poor  conductors 

9- 

Flexible 

h. 

Inflexible 

8.    List  three  types  of  earth  materials. 


c.  ^  

9.    Select  from  the  following  list  the  correct  properties  of  earth  materials  by  placing  an  "X' 
In  the  appropriate  blanks. 


a 

Good  conductors 

h. 

Poor  conductors 

c 

High  melting  points 

d. 

Low  n>eltlng  points 

e. 

Hard 

f. 

Soft 

g- 

Flexible 

h. 

Inflexible 

ERIC 
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TEST 


10.  Distinguish  between  the  types  of  composites  by  placing  the  following  letters  In  the 
appropriate  blanks. 

•  F  —  Fiber  composites 

•  P  —  Particle  composites 

•  L    Laminate  composites 

 a.     An  example  Is  plywood. 

 b.      An  example  Is  fiberglsuss. 

 c.     An  example  Is  concrete. 

1 1.  Match  general  properties  of  materials  on  the  right  with  the  correct  descriptions. 


a. 

Ability  to  resist  sliding  of  one  surface  over 

1. 

Hardness 

another 

Z 

l^nsite  strength 

b. 

Ability  to  withstand  crushing  force 

3. 

Compression 

c. 

Al>itity  to  carry  heat 

strength 

d. 

Resistance  to  penetration  or  indentation 

4. 

Shear  strength 

e. 

Ability  to  withstand  a  pulling  force 

5. 

Torsion  strength 

f. 

Ability  to  be  bent,  twisted,  stretched,  or 

6. 

Ductility 

change  In  shd|» 

7. 

Maiteablltty 

Ability  to  be  hamn^ered,  rolled,  or  com- 

pres^  into  a  differ»it  shape  and  remain 

a 

Thermal  conductivity 

as  strong  as  Its  original  shape 

9. 

ThermaJ  expansion 

10. 

Chemicsl  properties 

11. 

Electt1ca<  conductiv- 

»ty 
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12.  Select  true  statements  concerning  conskteratfons  when  selecting  a  material  by  placing 
an  "X"  neat  to  the  true  statements. 

 a      The  first  step  in  the  selection  process  Is  to  determine  the  properties  that 

are  necessary  for  the  material  to  tre  useful  for  a  specific  application. 

 ^b.      The  flrat  step  In  the  aslectlon  process  should  be  to  determine  cost 

 ^c.      Many  times,  more  than  one  material  Is  suitable. 

 d.     Once  suitable  materiaKs)  have  been  identified,  an  analysis  of  the  availablf- 

Ity  and  cost  must  t>e  done. 

(NOTE  If  the  following  activities  have  not  t^n  aM:complished  prior  to  the  test,  ask  your 
Instructor  when  they  ^lould  be  completed.) 

13.  Ibst  various  properties  of  two  samples  of  wood  and  record  the  results.  (Assignment 
Sheet  #1) 

14.  Justify  the  selection  of  materials  for  a  simple  product.  (Assignment  Sheet  #^ 
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UNIT  HI  D 

ANSWERS  lO  TEST 


1 . 

a. 

o 

u. 

*> 

c. 

D 

U. 

j| 
4 

e. 

1 

a. 

O 

b. 

H 

3. 

a 

A 

b 

D. 

a. 

7 

f.  9 

b. 

1 

g.  14 

c. 

4 

h.  6 

d. 

2 

L  13 

e. 

5 

O. 

a. 

TS 

b. 

TP 

7. 

a.  e. 

O 

o> 

Any  three  of  the  following: 

a. 

Bricks 

b. 

Clay-based  ceramics 

c. 

Glass 

d. 

Cement 

9. 

b.  c, 

e,  h 

10. 

a. 

t 

b. 

F 

c. 

P 

11, 

a. 

4 

e.  2 

b. 

3 

f.  6 

c. 

8 

g-  7 

d. 

1 

12.    a,  c,  d 

13>-14.     Evaluated  to  the  satisfaction  of  the  instructor 
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MANUFACTURING  PROCESSES 

UNIT  IV-D 


UNIT  OBjamVE 


After  completion  of  this  unit,  the  student  should  t)e  slbih  to  identify  and  explain  the  major 
types  of  manufacturing  processes.  CkHnpetencies  will  be  demonstrated  by  completing  the 
assignment  sheets,  |ob  sheets,  and  unit  tests  with  a  minimum  score  of  85  percent. 


After  completion  of  this  unit  the  student  should  be  able  to: 

1.  Classify  operations  as  pre-processing,  processing,  or  post-processing. 

Z  Distinguish  between  primary  and  secondary  manufacturing  processes. 

3.  Distinguish  between  the  major  types  of  separating  processes. 

4.  Select  from  a  list  the  elements  of  the  forming  process. 

5.  Anrange  in  order  the  steps  in  the  casting  process. 

6.  Distinguish  t)etween  ttie  types  <^f  conditioning  processes. 

7.  Complete  staterr^^its  concerning  as^mbly  pnx^raes. 

8.  Distingui^  t>etween  the  major  flnlshing  operations. 

9.  Complete  statements  concerning  the  thrse  major  types  of  maintenance. 

10.  Select  true  statements  concerning  general  safety  rules. 

11.  Identify  tools  and  nmchines  in  your  laboratory  that  are  used  for  separating. 


$mm  OBJECTIVES 


(Assignment  Sheet  #1) 
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OBJECTIVE  SHEET 

12.  Measure  distances  using  both  English  and  metric  scales.  (Assignment  Sheet  #2) 

13.  identify  tiie  subas^mbfies  that  mal^e  up  a  small  hand  or  power  tool.  (Assignment 
Sheet  #3) 

14.  IM(^ify  a  basic  design  for  mass  production.  /Assignment  Sheet  #4) 

15.  Demonstrate  the  ability  to: 

a.  Operate  the  scroti  saw  to  malce  curved  cuts.  (Job  Sheet  #1) 

b.  Operate  the  drill  press  to  cut  twies  in  acrylic  stoct(.  (Job  Sheet  #^ 
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MANUFACTURING  PROCESSES 
UNIT  IV  D 


SUGGESTED  ACTIVITIES 


A. 

B. 
C. 
0. 
E 
F. 

G. 
H. 


Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force information  provided  In  this  unit  of  instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

Make  transparencies  from  the  transparency  masters  Included  with  this  unit. 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  Information  and  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 
Provide  students  with  job  sheets. 

Discuss  and  demonstrate  the  procedures  outlined  in  the  job  sheets. 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1 .  Take  a  field  trip  to  a  focal  manufacturing  company  to  allow  students  to  view  a  man- 
ufacturing organization  at  work. 

2.  Have  students  discuss  conditioning  operations  that  are  performed  in  or  around 


Examples:   Tilling  soil,  watering  plants,  baking  cakes,  adding  fabric  softener  to 


3.     Use  the  following  series  of  steps  (or  a  variation)  to  produce  a  teacher-made  proto- 
type of  the  tic-tac-toe  game.  (Handout  #1  lists  measurements.) 


the  home. 


clothes,  etc. 


Surface  stock  to  size  with 
a  planer. 


b. 


Cut  to  length  with  a  radial 
arm  saw. 


(NOTE:  Shelving  stock  may 
eliminate  this  step.) 
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Bore  holes  for  marble 
storage  with  spade  drill. 


f.       Bevel  edges  of  wooden 
block  with  disk  sarKjer. 


SUGGESTED  ACTIVITIES 


One  solution  to  the  marble  storage  involves  the  following:  {You  may  prefer  to  use  a 
solution  produced  by  students  in  Assignment  Sheet  #4.| 


Shear  plastic  slide  t  „  size  j.       Finish  the  slide  edges 
with  squaring  shears  (Vio"  with  a  disc  sander. 

plastic  laminate).  Cut  Assemble  slide  to  wooden 

slot  in  plastics  slide  t>\ock  with  an  ornamental 

with  router.  vvood  screw. 


Have  the  Research  and  Development  division  identified  by  the  class  prepare  a  sys- 
tematic approach  to  producing  the  product.  This  should  include  a  sequenced 
series  of  operations  with  various  tools  and  machines.  (Handout  #2) 

Have  the  Finance  and  Accounting  section  of  the  enterprise  activity  prepare  stock 
certificates  and  identify  the  number  and  value  of  these  certificates.  The  sale  of 
these  certificates  will  finance  the  activity. 

Suppliers  of  marbles,  wood  stock,  and  other  items  should  be  identified  and  orders 
placed  to  prepare  for  the  production  in  the  next  unit. 
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SUGGESTED  ACTIVITIES 


7.  The  production  supervisor  should  begin  to  identify  production  jobs  and  prepare 
forms  for  job  interviews, 

8.  Discuss  all  machines  and  tools  to  be  used  in  this  unit.  Demonstrate  their  correct 
uses  and  safety  considerations. 

9.  ^*eet  individuaiiy  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  lo  them  possible  areas  for  improvement. 

J.      Give  test. 

K.      Evaluate  test. 

L.      Reteach  if  necessary 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Feirer.  John  F.  Woodworking  for  Industry.  Peoria,  IL:  Bennett.  1979. 

B.  Industria!  Education:  Materials  and  Processes.  C.B.LE.  Project.  Topeka:  Kansas  State 
Department  of  Education.  1972. 

C.  Iowa  High  School  Curricutum  —  Manufacturing.  Des  Moines;  Iowa  State  University, 
State  Department  of  Education.  1986. 

D.  Manufacturing,  Stillwater.  OK:  Mid-America  Vocational  Curriculum  Consortium,  Inc., 
1977. 

E.  New  Jersey  industrial  Arts  Education  Safety  Guide.  Rutgers  University  1983. 

F.  Manufacturing  Technology:  Teacher's  Handbooi<.  John  W.  Sinn.  Bismarck.  ND:  North 
Dakota  State  Board  for  Vocational  Education,  1983. 

G.  Secondary  Exploration  of  Technology  Topeka:  Kansas  State  College  of  Pittsburg,  State 
Department  of  Education.  1974. 

H.  walker.  John  R.  Modern  Metaiworking.  South  Holland.  IL:  Goodheart-Wiicox  Co.,  1976. 

I.  Wright.  R.  Thomas  and  Richard  M.  Henak.  Exploring  Production.  South  Holland.  IL 
Goodheart- Wilcox  Co.,  1985. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

Films 

A.      Basic  Elements  of  Production  (13  min.) 
University  of  Michigan 
Audio-Visual  Education  Center 
Ann  Arbor.  Ml  48106 
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Cons&ving  a  Heritage  {IB  min.) 
Wisconsin  Petroleum  Council 
25  West  Main  Street 
Madison,  Wl  53703 

Factory:  How  a  Product  Is  Made  (14  min.) 
University  of  Michigan 
Audio-Visual  Education  Center 
Ann  Arbor,  Ml  48106 

Functions  of  industry  and  You 
University  of  Illinois 
Visual  Aids  Service 
Champaign,  I L  61820 

For  Beauty  and  Use  (13  min.) 
National  Association  of  Manufacturers 
227  Parl<  Avenue 
New  York.  NY  10017 


MANUFACTURiNG  PROCESSES 
UNIT  IV  D 


INFORMATION  SHEET 


(NOTE:  In  early  history  people  used  materiaJs  as  they  were  found  in  nature.  They  did  not  know 
how  to  change  natural  materials  in  ways  that  would  make  them  more  useful  or  easier  to  use. 
The  task  employed  to  change  the  form  of  materials  to  make  them  more  useful  is  called  proc- 
essing.) 

t.     Operations  {n  processing  technology  (Transparency  1) 

A.  Pre-processing 

1.  All  the  operations  that  must  t>e  done  to  a  material  before  it  Is  proc- 
essed 

2.  Includes  locating,  harvesting,  drilling,  extracting,  storing,  and  trans- 
porting 

B.  Processing 

1.  Takes  place  in  a  plant  at  some  time  such  as  oil  refineries,  lumt)ef 
mills,  food  processing  plants,  and  paper  manufacturing  plants 

2.  Includes  t>oth  primary  and  secondary  manufacturing  processes 

C.  f^st-processing 

1.  Refers  to  what  is  done  to  the  material  after  it  has  been  processed 

2.  Includes  storing,  transporting,  and  distributing 

II.     Primary  and  secondary  manufacturing  processes  (Transparencies  2-5) 

A.  Primary  processes  —  Operations  by  which  natural  resources  (coal,  trees, 
metal  ore,  sand,  clay,  etc.)  are  converted  to  products  that  manufacturing 
plants  can  use.  (Transparency  2) 

1.  Metal  ores  are  mined  and  then  melted  so  the  metals  can  t>e  sepa- 
rated from  the  impurities. 

2.  Chemical  dements  are  combined  to  form  various  plastics. 

3.  Petroleum  is  refined  to  produce  products  such  as  gasoline,  fuel  gas, 
oil,  and  asphalt. 

4.  Trees  are  cut  down,  stripped,  and  cut  to  boards  that  can  be  used  by 
builders. 

5.  Animals  are  slaughtered  and  butchered  into  sides  or  quarters  to  be 
used  by  the  meat  packing  Industry 
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Secondary  processes  —  Operations  that  use  the  industrial  materials  pro- 
duced by  primary  production  processes  to  make  finished  products.  There 
are  seven  basic  secondary  processes.  (TYansparencles  3-5) 


1. 


Separating  —  Removing  excess  material  to  produce  a  desired  size, 
shape,  or  finish 


Forming 
volume 


Changing  the  size  and  shape  of  a  material,  but  not  the 


3. 


5. 


6. 


Casting  —  Pouring  or  forcing  a  material  in  liquid  form  Into  a  moW 
and  allowing  it  to  harden  before  removal 

Conditioning  —  Changing  the  Internal  structure  of  industrial  materi- 
als to  give  them  desired  properties  so  they  can  be  better  used 

Examples:   Baking  dough  to  make  bread,  firing  ceramic  clay  to 
make  vases 

Assembling  —  When  parts  are  brought  together  so  th«i  they  stay 
together  for  a  definite  period  of  time 

Finishing  —  Any  operation  or  treatment  done  to  protect  or  decorate 
a  finished  product 

Servicing  (maintenance)  —  All  activities  necessary  to  k^p  a  product 
functioning  properly  or  to  get  it  to  resume  functioning  after  it  has 
failed 


III.     Major  types  of  separating  processes 


A.  Machining 
chips 


Changing  size  and  shape  by  removing  excess  material  by 


Examples:  Planing,  drilling,  routing,  grinding,  sawing 
FIGURE  1 
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B.     Shearing  —  Using  opposing  edges  to  fracture  (break)  the  excess  material 
away 

Example:   Shearing  tool  or  machine 
FIGURE  2 


• 


(NOTE:  More  separating  processes  are  performed  by  machining  than  tjy  shearing. 
Can  you  name  which  tools  and  machines  in  your  laboratory  a'e  used  for  machlrv 
Ing  and  which  for  shearing?? 

IV.     Elements  of  the  forming  process 

A.     Forming  devices  —  Dies  and  rolls  that  determine  the  final  shape  of  the 
product 


B.  Forming  temperature  of  material  —  Correct  degree  of  heat  or  cold  to  form 
the  material  without  causing  internal  stress 

C.  Method  for  applying  force  —  Using  hammers,  presses,  draw  benches,  or 
rollers  to  force  the  material  against  the  forming  devices 

FIGURE  3 


Press 


Material  at  Correct 
Temperature 

Otes 
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Steps  in  the  casting  process 

A.      A  mold  of  the  proper  shape  is  produced.  These  may  be  one-shot  molds  or 
permanent  molds  for  repeated  use. 

The  material  is  prepared  for  casting.  Material  must  be  liquid  or  semiliquid. 
C.      Material  is  poured  or  forced  under  pressure  into  the  mold. 
FIGURE  4 


Examples:   Gravity  poured  —  Sand  moW,  slip  casting  mold 

Forced  ~  Die  casting  metals,  iruection  molding  plastics 

D.  Material  is  allowed  or  forced  to  harden  (solidify). 

E.  The  finished  item  is  removed  from  the  mold. 


INFORMATION  SHEET 


Types  of  comfltfoning  (Mocessas 

A.     Thermal  conditioning  —  Using  heat  to  Improve  the  physical  or  mechanical 
properties  of  a  materia! 

FIGURE  5 


Examples:   Drying  (seasoning)  wood 

Heat-treating  nrietal  (hardening,  tempering,  annealing) 
Firing  ceramics 

B.     Chemical  conditioning  —  Adding  a  chemical  to  Improve  the  physical  or 
mechanical  properties  of  a  material 


FIGURE  6 


Examples:  Adding  yeast  to  bread  dough  to  make  It  softer,  adding  manga- 
nese to  molten  steel  to  make  It  stronger 
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Mechanical  conditioning  — •  Using  pounding  or  squeezing  action  to  change 
the  Internal  structure  and  thereby  improve  tne  physical  or  mechanical  prop- 
erties of  a  material 


FIGURE  7 


Examples:  Pounding  steak  to  break  the  tough  connecting  flt)ers  and 
make  It  more  tender,  compressing  wood  to  make  it  take  up 
less  space  and  still  be  strong 

Assembly  processes  (Transparencies  6  and  7) 

A.  Any  product  made  up  of  more  than  one  part  Is  called  an  assembly.  Not  only 
are  solid  parts  assembled,  but  also  the  mixing  of  liquids  and  gases  consti- 
tute assembly; 

B.  A  subassembly  Is  an  assembly  that  will  be  combined  with  other  assemblies 
to  make  a  product, 

C.  A  final  assembly  Is  a  finished  product  that  goes  to  a  customer. 

D.  Assembly  operations  may  be  fastened  with  several  systems  depending  on 
whether  th^  should  be  temporary  or  permanent. 

1.    Mechanteal  fasteners 

(NOTE;  Mechanical  fasteners  are  perhaps  the  most  frequently  used 
method  of  fastening  materials.) 

a.      Nonthreaded  fasteners 
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b.     Threaded  fasteners 
FIGURE  9 


r 


Bolts  Screws 

c.      Misceiiarieous  fasteners 
FIGURE  10 


1)  Sewing 

2)  Weaving 

3)  Pressing  (clamping) 

4)  Pinning 

5)  Clipping 
Z  Adheslves 

FIGURE  11 


a  Gemots 
b.  Glues 
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3.  Wfelding 
FfGURE  12 


VIII.  Major  f^tshlng  operatfons 

A.  Cleaning  —  Using  jjrusnes  or  chemicals  to  remove  deposits  of  grease, 
dust,  rust,  or  other  impuritjes  on  the  surface  of  the  product. 

B.  Treating  —  Includes  a  number  of  finishing  operations  whose  purpose  Is  to 
prepare  the  surface  for  a  coating  process. 

C.  Coating  or  plating  —  Includes  ail  those  processes  by  which  a  protective  or 
decorative  material  Is  added  to  the  surface. 

Examples:   Plating  with  cop{>er  or  gold,  painting,  plastlclzing,  lacquering, 
zinc  coating 

IX.  Major  types  of  maintenance 

A.  Preventive  maintenance  -  Planned  lubrication,  adjustment,  cleaning,  and 
tun\ng  operations  which  are  done  to  prevent  more  serious  unexpected 
problems. 

B.  MIrwr  maintenance  —  All  the  somewhat  expected  replacement  or  napair 
operations  which  are  fairly  easy  to  do  and  can  be  done  rather  quickly. 

C.  Major  maintenance  ~-  Extensive  replacement  or  repair;  Includes  such  oper- 
ations as  complete  overhaul  or  complete  reconditioning. 

X.  Qenaret  safety  rules 

(NOTE:  Since  power  equipment  will  be  used  in  this  ohase  of  your  class,  it  Is  Impor- 
tant that  you  follow  each  of  the  following  rules.) 

A.  Obtain  Instructor^  approval  before  operating  any  pc  ar  equipment. 

B.  Always  wear  proper  eye  protectior'  devices. 

C.  Remove  jewelry  and  confine  loose  clothing  and  long  hair. 

D.  Never  operate  a  machine  if  over-tired  or  ill. 


*  •  - 
'1  ,i 
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Operations  should  be  thought  through  t)efore  being  performed. 

Make  all  the  necessary  adjustments  before  turning  on  the  power. 

Make  sure  aH  guards  are  In  place  and  functioning  property. 

AHow  the  machine  to  reach  Its  full  operating  speed  before  starting  to  feed 
the  work. 

Only  approved  push  sticks,  push  blocks,  and  feather-boards  should  be 
ui^. 

Keep  machine  tables  and  working  surfaces  clear  of  tools,  stock,  and  other 
project  materials. 

Feed  the  stock  carefully  and  only  as  fast  as  the  machine  wilt  accept  It  eas- 
ily. 

Hands  should  be  kept  a  minimum  distance  of  A"  from  the  cutting  tool. 

If  a  machine  is  not  woricing  properly,  the  instructor  should  be  informed 
Immediately. 

The  operator  should  not  allow  his/her  attention  to  tje  distracted  while  using 
a  machine. 

Avoid  "walking  through"  or  "crowding  around"  areas  where  machines  are 
being  operated  by  other  students. 

Machines  should  never  be  left  running  white  unattended. 

Machines  should  not  be  used  for  trivial  operations. 

A  small  brush  should  be  used  to  clean  machines  after  operations  are  com- 
pleted. 

When  oiling  or  adjusting  a  machine,  be  sure  the  power  switch  Is  "off." 
If  an  object  Is  too  heavy  or  awkward,  get  help. 

Oily  rags  used  to  wipe  down  ;nachjnes  should  t)e  placed  in  a  metal  con- 
tainer. 


Operations  in  Processing  Technology 


Forest 


Pre-Processing 


Post-Processing 
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Primary  Manufacturing  Processes 
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Secondary  Manufacturing  Processes 


Machining 


Shearing 


Separating 


O 


Forming 


Casting 
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Secondary  Manufacturing  Processes 

(Continued) 


Thermal  Chemical 


Conditioning 


Mechanical  Fasteners  Adhesives 


\Afelding 

Assembling 


Secondary  Manufacturing  Processes 

(Continued) 


Servicing 
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Subassemblies 


These  are  only  two  of  the  many  subassem- 
blies that  will  be  used  to  make  the  final 
assembly.  See  TM  7. 
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Final  Assembly 


Automobile 


The  Product  Ready  for  the  Customer. 


to,/ 
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MANUFACTURiNQ  PROCESSES 
UNIT  IVD 

HANDOUT  #1  ~  TIC  TAC  TOE  GAME  BASIC  MEASUREMENTS 

3^"  DRILL,  9  HOLES,  Vs  DEEP 
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3/4"  DRILL,  2  HOLES,  2^U  DEEP 


(NOTE:  All  measurements  are  in  inches.) 
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HANDOUT  #2  -  FLOW  PROCESS  CHART 
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MANUFACTURING  PROCESSES 
UNIT  IV-D 


ASSIGNMENT  SHEET  #1  -  IDENTIFY  TOOLS  AND  MACHINES 
IN  YOUR  LABORATORY  THAT  ARE  USED  FOR  SEPARATING 

NAME   SCORE  


Directions:  Write  the  names  of  those  tools  and  machines  in  your  laboratory  that  are  used  for 
separating. 

TOOLS  MACHINES 
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ASSIGNMENT  SHEET  #2  —  MEASURE  DISTANCES  USING  BOTH 

ENGLISH  AND  METRIC  SCALES 


NAME 


SCORE 


Directions:  Measure  the  following  lines  to  the  nearest  Vie"  and  mlllinieter.  Record  your 
answers  in  the  space  provided. 


1, 


Inches 
MilUnieters 


2. 


Inches 
Millimeters 


Inches 
Millimeters 


4. 


Inches 
Millimeters 


I— I 


5. 


Inches 
Millimeters 


6. 


Inches 
Millimeters 


7.    Inches 

  Millimeters 


8. 


Inches 
Millimeters 


9, 


Inches 
Millimeters 


10. 


Inches 
Millimeters 
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ASSIGNMENT  SHEET  #3  —  IDENTIFY  THE  SUBASSEMBLIES  THAT 
MAKE  UP  A  SMALL  HAND  OR  POWER  TOOL 


NAME   SCX)RE 


Directions:  Disassemble  as*  lall  out-of-servlce  hand  or  power  tool  (provided  by  your  instructor) 
and  list  the  names  or  descriptions  of  the  various  subassemblies.  Once  this  is  complete,  reas- 
semble the  tool  and  return  to  your  instructor. 
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ASSIGNMENT  SHEET  #4  -  MODJFY  A  BASIC  DESIGN  FOR 

MASS  PRODUCTION 


NAME   „   SCORE 


A  TIc-Tac-Toe  game  will  be  manufactured  by  your  class  as  part  of  an  Industrial  simulation 
activity.  The  major  component  of  this  game  Is  pictured  t>elow.  Marbles  (two  different  colors) 
are  used  to  represent  X's  and  O^.  These  marbles  can  be  stored  In  tha  large  holes  In  the  side. 
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Specific  conditions: 

1.  The  object  will  be  manufactured  from  a  solid  piece  of  ffr,  spruce,  or  pine. 

2.  All  operations  will  be  designed  so  they  may  be  easily  repeated. 
Problem: 

Design  a  system  that  will  block  the  marble  storage  holes  while  the  game  is  not  in  use.  The 
solution  should  be  submitted  on  a  clean  sheet  of  8V2"  x  11"  paper.  Criteria  for  grading: 

1.  Sketches  and  descriptions  are  neat.  30% 

2.  Workability  of  the  solution.  30% 

3.  Ease  with  which  the  solution  can  be  implemented.  30% 

4.  Creativity  10% 
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JOB  SHEET  #1  —  OPERATE  THE  SCROLL  SAW  TO  f  AKE 

CURVED  CUTS 

Tools  and  materials 
1     Scroll  saw 

2.  Lumber  stock  (shelving  pine  (1"  x  12") 

3.  Safety  glasses  or  goggles 

4.  Compass 

5.  Pencil 

Scroll  saw  safety  rules 

1.  Wear  proper  clothing  while  oparating  this  machine. 

2.  Wear  face  shield,  safety  glasses,  or  goggles. 

3.  Cut  only  stock  with  a  flat  surface  on  tjottom. 

4.  Make  adjustments  only  when  macnine  Is  at  a  dead  stop. 

5.  ;nstall  saw  blades  *o  cut  on  the  downstroke. 

6.  Tighten  blade  securely  In  lower  vise,  then  in  upper  vise.  Check  blade  for  connect 
tension. 

7.  Make  sure  the  saw  blade  is  the  proper  size  for  the  job. 

8.  Adjust  hold-down  so  It  will  be  as  close  as  possible  to  the  work. 

9.  Turn  machine  by  hand  to  make  sure  all  parts  are  clear. 

10.  Make  sure  that  no  one  but  you  is  Inside  the  operator^  zone. 

11.  Select  con-ect  machine  speed. 

12.  Lower  the  hold-down  foot  to  press  tightly  on  the  surface  of  the  wood. 

13.  Torn  on  power  after  permission  Is  given. 

14.  Hold  materia!  fIrmJy. 
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15.  Feed  the  material  Into  the  machine  at  a  moderate  rate  of  speed. 

16.  Keep  fingers  away  from  saw  and  hands  out  of  the  path  of  saw. 

17.  Report  mechanical  defects  or  a  broken  blade  to  the  instructor. 

18.  TUrn  off  power  after  using  scroll  saw  and  stand  by  until  the  machine  has  stopped. 

19.  Clear  away  scraps  of  wood  on  the  table  only  after  saw  stops  running. 
C.     Scroll  saw  parts 


©Overarm 


(D  Motor 


Belt  And  Pulley 
Guard 


(T)  Tension  Sleeve 

(2) Guide  Post 

^  Upper  Chuck 
©Table 

©  Hold-Down 
©Table  Insert 
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Procedure 

1.  Obtain  permission  from  your  Instructor  to  use  the  scroll  saw. 

2.  Put  on  safety  glasses  or  goggles. 

3.  Mark  stock  using  a  compass  and  pencil  with  a  4"  circle.  (Minimize  waste) 
A,  Adjust  hold-down  so  It  is  as  ctose  as  possible  to  the  work. 

5.  Check  condition  of  blade  to  make  sure  It  Is  sharp  and  square  with  table. 

a  Turn  on  machine.  Make  sure  that  It  Is  running  at  full  speed  before  you  begin  to 

7,    Make  relief  cuts  through  the  waste  stock  to  the  cun^  line.  (Figure  1) 
FIGURE  1 


Relief  Cuts 


8.    Make  final  cut  gradually,  but  firmly  on  the  waste  side  of  the  line.  (Figure  2) 
FIGURE  2 


9.    Turn  off  machine. 

10.    Clean  area  and  return  tools  and  materials  to  connect  areas. 
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JOB  SHEET  #2  -  OPERATE  THE  DRILL  PRESS  TO  CUT  HOLES 

IN  ACRYLIC  STOCK 

Tools  and  materials 

1.  D{lll  press 

2.  Parallel  bar  clamp  or  C  clamp 

3.  Va"  twist  drill  for  plastics 

4.  1  -  2"  X  4"  piece  of  %"  acrylic  (Plexlglas)  stock 
6.    Center  punch 

6,  Pencil 

7.  Scale  or  ruler 

8,  Straight  edge 

9.  Safety  glasses  or  goggles 
10.  Hammer 

Drill  press  safety  rules 

1.  Wear  proper  clothing.  Remove  jewelry  and  confine  loose  clothing  and  long  hair. 

2.  Make  sure  all  guards  are  in  place  and  are  operating  properly. 

3.  Always  use  proper  eye  protection. 

4.  Hold  material  securely  with  vise  or  clamps. 

5.  Be  sure  key  Is  renrjoved  from  chuck. 

6.  Select  a  properly  sharpened  bit.  For  metal  center  punch  where  hole  Is  to  be 
drilled. 

7.  Turn  off  power  If  the  drill  Is  caught  In  the  work  piece. 

8.  Adjust  table  or  depth  stop  to  avoid  drilling  into  the  table. 

9.  Select  the  corrwrt  speed.  Normally  use  -  slower  speed  for  metal  than  for  wood. 
The  larger  the  bit,  the  slower  the  speed. 

10.    Store  chuck  key  In  a  holder  after  use.  Do  not  allow  It  to  banc  on  the  drill  press. 


JOB  SHEET  #2 


Drilt  presa  parts 

©Belt  Guard 
Variable  Speed 
Pilot  Wheel 


(9)  Switch 
@  Depth  Stop 

@  Quill  Lock 
@  Quill 


®  Motor 

Head  Support 
Safety  Collar 

(D  Pilot  Wheel 
Feed 

Key  Cf.u^^^^C,^:2^  ^Ltli'"'"""' 

/Q\  -ru     X  ui  ^  n  Tilt  Angle 

Tilting  Table  ||  Locking  Clamp 

_  Column 

Lower  Table  or  Base 

Procedure 

1.  Put  on  safety  glasses  or  gogglfes. 

2.  Obtain  acrylic  stock  from  Instructor.  Paper  coating  should  still  be  on  the  stock. 

3.  Layout  the  foltowing  line  on  the  stock. 
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JOB  SHEET  #2 


Once  you  have  located  the  center  line  which  forms  a  square  on  each  side  of  the 
line,  locate  the  center  of  each  square  as  follows: 


New  Lilies 


New  Unes 


5.  Use  a  center  punch  and  hammer  to  lightly  dent  the  two  centers. 

6.  Set  up  the  drill  press  so  the  Vs"  twist  drill  barely  enters  a  piece  of  flat  stock  that 
is  tying  on  the  tilting  table.  (Drill  must  be  perpendicular  with  the  table.) 

7.  Place  marked  and  punched  stock  on  the  table  (on  top  of  wood  stock). 


a  Center  one  punched  hole  beneath  twist  drill. 

9.  OiM\  hole  through  stock 

10.  Repeat  steps  8  and  9  for  second  hole. 

11.  Clean  area  and  pfoperly  store  toots  and  materials. 
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MANUFACTURING  PROCESSES 
UNIT  IV-D 

JOB  SHEET  #1  PRACTICAL  TEST  —  OPERATE  THE  SCROLL  SAW 

TO  MAKE  CURVED  CUTS 

STUDENTS  NAME   DATE  ____ 


EVALUATOR'S  NAME   ATTEMPT  NO. 


Instnjctlons:  When  you  are  ready  to  perform  this  task,  ask  you  instructor  to  obsen«  the  proce- 
dure and  complete  this  form.  All  Items  listed  under  "Process  Evaluation"  must  receive  a  "Yes" 
for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE;  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  desiyn&ie  whether  or 

not  the  student  has  satisfacterily  achieved  each  step  in  this  proc^ure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 

The  student:  YES  NO 

1.  Checked  ou\  proper  tools  and  materials.     

2.  Put  on  safety  glasses.     

3.  Marked  stock  using  compass  (4"  circle).    

4.  Set  hold-down.     

5.  Checked  condition  of  blade.    

6.  Turned  on  machine.  

7.  Made  relief  cuts,     

8.  Made  final  cut.     

9.  Tbrn  off  machine.     

10.  Cieani^  area  ™_„   

11.  Properly  stored  tools.  

12.  Practiced  safety  rules  throughout  procedure.     

13.  Provided  satisfactory  responses  to  questions  asked.   .   


EVALUATOR'S  COMI^lfcNIS;  
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PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVAlUATOR  NOTE:  Rate  the  student  on  the  foHowfng  criteria  by  circling  the  appropriate  nunv 
bers.  Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  aenwnstrated.  (See  performance 
evaluation  key  below4  If  the  student  fs  unable  to  demonstrate  mastery;  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


4 

3 

2 

1 

Cut  is  smooth 

4 

3 

2 

1 

Circle  Is  4"  In  diameter 

4 

3 

2 

1 

Stock  Is  not  damaged 

4 

3 

2 

1 

EVALUATDR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  ~  Can  perform  Job  with  no  additional  training. 

3  —  Moderately  sW'Jed  —  Has  perfonmed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  job  during  training  program;  additional 

training  Is  required  lo  develop  skill. 
1  —  Unskilled  —  Is  famihr  with  process,  but  Is  unable  to  perform  job. 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  in  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 
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MANUFACTURING  PROCESSES 
UNIT  IV-D 


JOB  SHEET  #2  PRACTICAL  TEST  -  OPERATE  A  DRILL  PRESS 
TO  CUT  HOLES  IN  ACRYLIC  STOCK 

STUDENTS  NAME   DATE  

EVALUATOR'S  NAME   ATTEMPT  NO  

Instructions:  When  you  are  ready  to  perform  this  task,  ask  you  Instructor  to  observe  the  proce- 
dure and  complete  this  form.  AH  Items  listed  under  "Process  Evaluation"  must  receive  a  "Yes" 
for  you  to  receive  an  overall  performance  evaluation. 

PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  cneck  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 

The  student:  Yt_S  NO 

1.  Checked  out  proper  tools  and  materials.  

2.  Put  on  safety  glasses.     

3.  Measured  and  marked  stock  for  drilling.     

4.  Drilled  holes  {2).  ^ 

5.  Cleaned  area.    ___ 

6.  Properly  stored  tools.     

7.  Practiced  safety  rules  throughout  procedure.  ,   

a  Provkled  satisfactory  responses  to  questions  asked.     


EVALUATOR'S  COMMENTS: 


PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bere.  Each  Item  nr^ust  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  u'  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


Hole  Is  vertical 

4 

3 

2 

1 

4 

3 

2 

1 

Hold  is  smooth  and 

free  of  burrs 

4 

3 

2 

1 

Hole  is  round  and 

not  elongated 

Stock  is  not  damaged 

4 

3 

2 

1 

4  3  2  1 


EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  ~  Skilled  —  Can  perform  Job  with  no  addlttonal  training. 

3  —  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  ~  Limited  skill  —  Has  pwerformed  job  during  training  program;  additional 

training  Is  required  to  develop  skill. 
1  —  Unskilled  —  Is  famllar  with  process,  but  Is  unable  to  perform  Job. 


(EVALUATOR  NOTE:  If  an  average  score  Is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria) 


MANUFACTURING  PROCESSES 
UNIT  IV-D 


NAME   SCORE  

TEST 

1.  Classify  each  operation  In  the  following  list  as  either  "pre"  (pre-processing),  "post" 
(post-processing),  and/or  "pro"  (processing). 

 a.  Transporting 

 b.  Distributing 

 c.  Reducing  in  size 

 ^d.  CondltlCMiing 

 ^e.  Oriiiing 

 f.  Extracting 

 g.  Forming  and  combining 

2.  Distinguish  between  primary  and  secondary  manufacturing  processes  by  piaci.ig  a  "P" 
next  to  primary  or  an  "S"  next  to  the  secondary  manufacturing  proces^s. 


a. 

Ck>nditlonlng  by  heat  treatment 

b. 

Cutting  trees  down 

c 

Refining  petroleum 

d. 

Assembling  a  radio 

e. 

Mining  metal  ores 

f- 

Slaughtering  animals 

 g. 

Painting  a  container 

h. 

Sawing  a  t>oard 

Casting  a  part 

 1. 

Drilling  holes  In  a  part 

TEST 


Distinguish  between  the  major  types  of  separating  processes  by  placing  an  "X"  neixt  to 
the  description  of  machininQ. 

 a.      Chguiging  size  and  shape  by  removing  excess  materials  by  chips 

 ^b.      Using  opposing  edges  to  fracture  the  excess  material  away 

Select  from  the  following  list  the  conwt  elements  of  the  forming  process  by  placing  an 
"X"  In  the  appropriate  blanks. 

 a.      Molds  and  casts 

 b.     Dies  and  rolls 

 ^c.     Corr  "Jt  temperature  of  material 

 ^d.     Hammers,  presses,  or  rollers 

 e.      Drills,  routers,  or  saws 

Arrange  In  order  the  following  steps  of  the  casting  process  by  placing  the  correct 
sequence  numbers  (1-5)  In  the  appropriate  blanks. 

 a.      Material  Is  altowed  or  forced  to  harden. 

 b.     Material  is  poured  or  forced  under  pressure  Into  the  mold.  ^ 

 ^c-      A  mokJ  of  the  proper  shape  Is  produced 

 ^d.     The  material  Is  prepared  for  casting  (liquid  state). 

 ^e.      The  fInlshcKl  Item  Is  removed  from  the  mold. 

Distinguish  between  the  types  of  conditioning  processes  by  placing  the  correct  names 
next  to  the  folkw-lng  illustrations:  Thermal,  chemical,  mechanical 


TEST 


Complete  the  following  statements  concerning  assembly  processes  by  clrcHno  the  cor- 
rect words. 

a.  Any  product  maOe  up  of  (one,  more  than  one)  part  Is  called  an  assembly. 

b.  A  (pffmary  assembly,  subassembly)  Is  an  assembly  that  will  be  combined  with 
other  assemblies  to  make  a  product. 

c.  A  final  assembly  is  a  finished  product  that  goes  to  the  (design  and  testing 
department,  customers). 

d.  Assembly  operations  include  mechanical  fasteners,  welding,  and  (aifliestves. 

Distinguish  between  the  major  finishing  operations  by  placing  the  following  letters  next 
to  the  correct  descriptions: 

•  CL  —  Cleaning 

•  T  — Tteatlng 

•  CO  —  Coating  (or  plating) 

 includt^  ail  those  processes  by  v/hich  a  protective  or  decorative  material 

Is  add^  to  the  surface. 

 b.     Using  btu^ies  or  chemicais  to  remove  deposits  of  grease,  dust,  rust,  or 

other  impurities  on  the  surface  of  the  product. 

 ^c.      Includes  a  number  of  finishing  operations  whose  purpose  Is  to  prepare  the 

surfett^e  for  a  coating  process. 

Complete  the  following  statements  concerning  the  major  types  of  maintenance  by  lilt- 
ing in  the  blanks  with  the  correct  words:  Preventive,  minor,  major, 

a.  maintenance  —  All  the  »>mevtfhat  expected  replacoinmt/repair 

operations  which  are  falrty  easy  to  do  and  can  be  done  rather  quickly. 

b.  maintenance  —  Extensive  replacement  or  repair;  incudes  such 

operations  as  complete  overhaul  or  complete  reconditioning. 

c.   maintenance  —  Planned  lubrlcatton,  adjustment,  cleaning,  and 

tuning  operatK»is  so  more  s^ous  unexp^ed  problems  can  be  avoided. 

Select  the  foltowing  true  statements  concerning  general  safety  rules  by  placing  an  "X" 
next  to  the  true  statenients. 

 ^a.     Always  wear  proper  eye  protection  devices. 

 b.     Make  all  adjustments  on  m€K:hines  after  turning  <^  the  power. 

 ^c.     Start  feeding  ttie  work  into  the  machine  as  somi  as  you  turn  on  the  power. 

 ^d.      Inform  the  instructor  Immediately  of  any  improperly-working  machine. 

 e.      Hands  shoukJ  be  kept  a  minimum  distance  of  4"  from  the  cutting  tool. 
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TEST 


(NOTE:  If  the  foltowfng  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  te  completed.) 

11.  Identify  tools  and  machines  in  your  lat>oratory  that  are  used  for  separating.  (Assign- 
ment Sheet  #1). 

12.  Measure  distances  using  both  English  and  metric  scales.  (Assignment  Sheet  #2) 

13.  Identify  the  subassemblies  that  mal<e  up  a  small  hand  or  power  tool.  (Assignment 
Sheet  #3) 

14.  Modify  a  basic  design  for  mass  production.  (Assignment  Sheet  #4) 

15.  Demonstrate  the  ability  to: 

a.  Operate  the  scroll  saw  to  make  cun^d  cuts.  (Job  Sheet  #1) 

b.  Operate  the  drill  press  to  cut  holes  in  acrylic  stock.  (Job  Sheet  #2) 
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MANUFACTURING  PROCESSES 
UNIT  iV-D 

ANSWERS  TO  TEST 


a. 

Pre  or  post 

b, 

Post 

c. 

Pro 

d. 

Pro 

e. 

Pre 

f. 

Pre 

g. 

Pro 

a. 

S 

f. 

p 

b. 

P 

g. 

s 

c. 

P 

h. 

s 

d. 

s 

i. 

s 

e. 

p 

I 

s 

3.  a 

4.  b,  c,  d 

5.  a.  4 

b.  3 

c.  1 

d.  2 

e.  5 

6.  a.  Mechanical 

b.  Thermal 

c.  Chemical 

7.  a.      More  than  one 

b.  Subassembly 

c.  Customers 

d.  Adhesives 

8.  a.  CO 

b.  CL 

c.  T 

9.  a.  Minor 

b.  Major 

c.  Preventive 

10.    a,  d,  e 

11.-14.    Evaluated  to  the  satisfaction  of  the  Instructor 

15.    Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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MANUFACTURING  PROCESS  PLANNING 

UNIT  V-D 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  at>le  to  distinguish  between  the  ma|or 
areas  of  a  manufacturing  industry.  Ck>mpetencles  will  be  demonstrated  by  completing  the 
assignment  sheets  and  unit  test  with  a  minimum  score  of  85  percent. 


SPECiRC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Matcr>  terms  related  to  process  planning  with  the  correct  definitions. 

2.  Match  major  areas  within  a  manufacturing  organization  with  their  descriptions. 

3.  Distinguish  between  the  t}aslc  functions  of  the  financial  affairs  and  accounting 
division  of  a  business. 

4.  State  the  puipose  of  a  budget  u^d  by  management  in  a  manufacturing  organiza- 
tion. 

5.  Complete  statements  that  describe  the  types  of  budgets  and  estimates  that  are 
used  within  manufacturing  organizations. 

6.  Distinguish  between  the  major  areas  of  the  Industrial  rotations  area  of  a  company. 

7.  Complete  statements  concerning  the  responsibilities  of  the  research  and  develop- 
ment area  of  an  organization. 

8.  Complete  statements  describing  the  production  activities  that  occur  within  a  com- 
pany. 

9.  List  the  four  major  steps  that  occur  during  the  production  phase  of  a  manufactur- 
ing operation. 
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OBJECTIVE  SHEET 

10.  Match  the  functions  of  marketing  with  the  correct  descriptions. 

11.  Develop  a  guide  for  evaluating  production  v«5rker  performance.  (Assignment 
Sheet  #1) 

12.  Descrll)e  virorker  performance  during  a  mass  production  activity.  (Assignment 
Sheet  #^ 
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MANUFACTURING  PROCESS  PLANNING 

UNIT  V-D 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  invite  resource  people  to  class  to  supplement/rein- 
force Information  provided  in  this  unit  of  instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E.  Provide  students  with  information  and  assignment  sheets. 

F.  Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  Information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1 .  Show  and  discuss  examples  of  simple  flow  charts  which  will  help  in  the  planning 
of  manufacturing  operations.  They  should  include  the  major  activities  between 
securing  stock  to  distributing  the  product.  Show  the  prototype  that  you  made. 

2.  Have  the  class  management  team  prepare  a  plan  that  provides  a  list  of  objectives 
to  be  accomplished  during  each  day  of  production.  Help  this  team  prepare  a 
detailed  flow  chart. 

3.  Conduct  the  production  activity  and  have  periodic  five  to  ten  minute  evaluations  to 
facilitate  smooth  operations.  Have  the  class  make  adjustments  when  necessary. 

4.  Conduct  an  overall  evaluation  of  the  production  activity  which  should  result  in  a 
list  of  processes  that  went  well  and  processes  that  could  be  improved  upon. 

6.  Discuss  the  evaluation  forms  that  were  developed  (Assignment  Sheet  #1)  by  the 
students  and  Identify  one  that  will  be  used  by  the  supervisors  to  evaluate  their 
subordinates.  Discuss  what  makes  a  good  employee  and  a  good  boss.  What  hap- 
pens when  the  boss's  and  the  employee's  expectations  are  not  met? 

6.  Role  play  a  managemenMatx>r  negotiation. 

7.  Discuss  the  Importance  of  a  "good  attitude"  by  all  concerned. 

8.  Consider  evaluations  In  determining  the  students'  grades. 

9.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.  Give  test. 
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SUGGESTED  ACTIVITIES 


I.       Evaluate  test. 

J.      Reteach  if  necessary, 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Industrial  Education:  Materials  8,  Processes.  C-BJ.E.  Project.  Topeka:  Kansas  State 
Department  of  Education.  1972. 

B.  Manufacturing.  Stillwater,  OK:  Mid-America  Vocational  Curriculum  Consortium,  Inc., 
1977. 


C.  Secondary  Exploration  o*  Technology.  Topeka:  Kansas  State  College  of  Pittstjurg.  The 
State  Department  of  Education,  1974. 

D.  Wright,  R.  Thomas  and  Richard  M.  Henak.  Exploring  Production.  South  Holland.  IL 
Goodheart-Wlllcox  Co.,  1985. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

Films 

A.  Automation  —  What  1$  It?  {13  min.) 
National  Association  of  Manufacturers 
277  Park  Avenue 

New  York,  NY  1(X)17 

B.  Fundamentals  of  Q  uality  Control  (16  min.) 
Maynard  Research  Council,  Inc. 

718  Wlallace  Avenue 
Pittsburgh,  PA  15221 

C.  Industrial  Research  —  Key  to  Jobs  and  Progress  (13  min.) 
National  Association  of  Manufacturers 

2  East  48th  Street 
New  York,  NY  10017 

D.  Quality  Control  (10  min.) 
University  of  Illinois 
Visual  Aids  Service 
Champaign,  !L  61822 

E.  Quality  in  Quantity  (13  min.) 
National  Association  of  Manufacturers 
277  Park  Avenue 

Now  York.  N''  10017 
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MANUFACTURING  PROCESS  PLANNING 

UNIT  V-D 

INFORMATION  SHEET 

I     Ibrms  and  deflnftions 

A.  Fixed  costs  —  Costs  that  are  uniikefy  to  change  such  as  rent  and  utilities 

B.  Flow  chart  —  Dlag-Tam  that  Indicate  i  the  order  of  operations  as  materials 
move  thiDugh  a  series  of  processes  to  l)ecome  a  finished  product  (Hand- 
outs 

C.  Gauges  —  Devices  used  for  measuring  and  for  checi^ing  the  accuracy  of 
parts 

D.  Interchangeabltlty  of  parts  —  Parts  produced  In  quantity,  any  one  of  which 
will  fit  the  assembly  for  which  it  is  to  be  a  component 

E.  Jigs  and  fixtures  —  Devices  used  to  maintain  the  correct  position  t^tw&en 
the  workpiece  and  the  too!  during  machining  or  assembly 

FIGURE  1  —  Table  saw  fixture 


Screw  Thread  Hold-Down  Across  2x4  Blocks 


Adjustable  Hand 
Tightening  Rxture  Clamp 


Workpiece  Goes  Here 


Two  2x4  P;ne  Pieces  Positioned 
on  Plywood  B«.c-e 


Slides  In  Table 
Saw  Slot 


186*0 


INFORWATtON  SHEET 


R      Overhead  —  Expenses  such  as  rent,  insurance,  and  utilities  that  are  not 
chargeabfe  to  a  particular  part  of  the  work  or  product 

6.     Variable  costs  —  Costs  that  are  dependent  on  external  conditions  such  as 
tabor  and  materials 


IK     Areas  within  a  mamifacturing  organfzation  (Transparency  1) 

A.  Finance  and  accounting  —  Provides  and  controls  money 

B.  Industrial  relations  —  Provides  personnel  to  meet  the  needs  of  the  process 

C.  Research  and  development  —  Develops  and  prepares  the  product  to  be 
produced 

Production  —  Manufactures  the  product 
E.      Marketing  —  Sells  and  distributes  the  product 
Hi.     Functions  of  the  financial  affairs  and  accounting  dfvisron  (Transparency  ^ 

A.  Finance  —  Obtaining  sufficient  operating  funds  and  investing  surplus 
funds 

B.  Control  ~  Maintaining  records  and  preparing  financial  reports 

C.  Purchasing  —  Buying  the  quantity  and  quality  of  materials,  services,  and 
equipment  needed 

{NOTE:  The  number  of  people  rectuired  to  carry  on  these  functions  depends 
upon  the  size  of  the  company,  A  small  firm  may  employ  one  or  two  people 
to  manage  the  area:  larger  firms  with  greater  cash  flows  employ  many  peo- 
ple in  financial  affairs  and  accounting.) 

tU     Pur{K>se  of  a  budget  used  by  management  in  a  manufacturing  organization  ^  To 

provide  a  way  of  estimating  expens'^s  so  that  an  adequate  amount  of  money  can 
be  available  and  to  control  costs. 

(NOTE:  Money  Is  needed  for  a  variety  of  purposes  such  as  equipment,  salaries, 
taxes,  iHJildfng,  product  devek>pment,  operating  licenses,  materials,  legal  fees, 
and  advertising.) 

V«     Types  of  budgets  and  estimates  used  within  manufacturing  organizations 

(NOTE:  Depending  upon  the  size  and  purpose  of  the  company,  several  different 
budgets  may  be  prepared.) 

A,     Sales  ^  -^ttmate 


1     Is  developed  from  the  sales  forecast 

2.     Projects  income  from  data  provided  by  market  research  or  from  pre- 
vious years 
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Production  expense  budget  (Figure  ^ 

1.  Estimates  and  attempts  to  define  ati  expenses  resuming  from  pro- 
duction. The  volume  of  production  is  based  upon  the  sale?  forecast 
prepared  earlier. 

2.  Four  major  areas  are  considered  in  tt^is  budget, 
a      Materials  cost 

b.  Tooling  and  equipment  cost 

c.  Labor  cost 

d.  Production  overhead  cost  (utilities,  maintenance,  facility 
rental,  and  support  personnel  wages) 


FIGURE  2 


Mamifeeti^ng  TMim»ioey 
Han9*a^p  Comfmny 
Lincoln  Hi^  School 
1SS7 

PRODUCTION  EXPENSE  BUDGET 

Direct  Costs 
Materials 
Labor 
Ibta) 

$64.70 
No  Char^ 
$64.70 

Indirect  rj^sts 
Machines 
Wc^  spoilage 
Advertising 
Total 

No  Charge 
$3.99 
No  Diarge 
$6a71 

Cost  of  Production 
Unit  Cc^t 

$60J1 
$a70 

Csenerai  expense  budget  —  Projects  expense  of  maintaining  a  company 
office  (man^tement  salaries,  office  personnel  salaries,  office  supplies,  etc^ 
and  operating  and  martoting  program 

Financial  budget  —  Summarizes  projected  income  and  exposes  for  a  spe- 
cific time  period 

Master  budget 

1 .  Used  t>y  the  top  level  management  to  develop  an  overall  financial  pic- 
ture of  the  company 

Z  Includes  a  summary  of  the  other  budgets,  as  well  as  a  sales  forecast 
and  profit  and  loss  profectlon.  From  this  Information  the  company 
executives  make  decisions  affecting  the  operation  of  the  company. 
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Major  areas  of  tlw  industrial  relations  area  of  a  company  (Transparency  3) 

(NOTE:  The  number  of  people  required  to  carry  on  the  function  of  these  areas 
depends  upon  the  size  of  the  company,  type  of  enterprise  being  carried  on,  and  the 
products  being  sofd.) 

A.  Personnel  relations 

1.  Develops  the  labor  force  of  hu.nan  resources  needed  by  the  enter- 
prise 

2.  Provides  for  hiring  and  firing  people,  as  well  as  for  employnient  train- 
ing, safety  seminars,  employee  services,  etc. 

B.  Labor  relations 

1.  Attempts  to  promote  and  maintain  positive  relations  and  attitudes 
between  the  company  and  the  workers 

2.  If  the  relationship  between  the  company  and  the  workers  breaks 
down,  collective  bargaining  and  grievance  procedures  may  be  used. 

C.  Public  relations 

1 .  Is  responsible  for  maintaining  and  improving  the  company's  Image  In 
the  eyes  of  the  public 

2.  Promotes  put  lie  acceptance  of  company  products,  procedures,  and 
policies 

Besponslbilities  of  the  research  and  deveJopment  area  of  an  organization  (Trans- 
parency 4) 

A.  p-^search 

1.  Conducted  for  the  purpose  of  discovering  new  knowledge 

2.  Process  is  done  In  a  controlled,  organized,  and  systematic  matter.  As 
a  result  of  research,  knowledge  and  Information  about  materials, 
processes,  and  scientific  principles  is  increased. 

B.  Development 

1.  Involves  finding  applications  for  the  knowledge  that  research  has 
uncovered. 

2.  Looks  for  economical  applications  of  the  results  of  the  research 
products  and  processes  used  within  the  company. 
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3.    A  subdivisicMi  of  devefopment  is  product  development  in  which  crea> 
tions  and  testing  of  product  designs  is  cairl^  on. 

(NOTE:  The  success  of  most  companies  is  directly  related  to  one  or 
tjoth  of  the  efforts  of  this  area.  All  possible  deslgr  Ideas  for  a  prod- 
uct are  reviewed  and  evaluated.  Then  the  designs  that  seem  to  have 
the  greatest  potential  are  developed.) 

VIM.     Prodyction  activHtes 

PrcKiuction  takes  the  product  design  generated  by  research  and  develop- 
ment emd  through  the  coordination  or  several  types  of  sources,  manufac- 
tures the  product.  This  coordination  requires  a  certain  amount  o?  planning 
tefore  the  resources  can  be  put  into  motion. 

Production  may  also  be  described  as  the  act  or  process  of  creating  or  add- 
ing value  to  materials. 

(NOTE:  For  example,  we  could  buy  sheet  metal,  hinges,  handles,  and  locks 
for  a  certain  price  to  produce  tool  boxes.  The  materials  can  not  be  used  as 
toot  boxes  until  we  perform  certain  operations.  As  tool  boxes,  the  materials 
serve  a  useful  function,  or  have  utility.  have  added  both  functional  value 
and  dollar  value  to  the  materials  as  a  result  of  the  production  process.) 

In  ptodiictlon  (Transparency  5) 

A.  Roduction  planning  and  control  —  &;heduting  for  labor,  materials,  and 
machines 

B.  Manufacturing  and  plant  engineering  —  Plant  layout,  tooling,  jigs  and  fix- 
tures, templates,  layout  handling,  time  study;  and  method  study 

C.  Manufacturing  —  Producing  parts,  subassemblies,  and  final  assemblies 

D.  Quality  ctMitrol  —  Ensuring  that  the  product  meets  standards 

X     FitnctiiMts  of  maricetii^  (Transpai^ncy  6) 

Market  research  —  Gathers,  analyzes,  and  Interprets  facts  and  opinions 
concerning  the  marketing  of  products. 

Advertising  —  Communicates  information  about  company  products  with 
the  public  to  encourage  sales. 

Sales  —  Provides  an  organized  method  for  selling  the  companyls  products. 

Distribution  —  Mo>^s  the  product  from  the  manufacturing  organization  to 
the  consumer. 


A. 


B. 


IX.  Steps 


A. 

B. 

C. 
D. 
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Areas  Within  a  IVIanulacturing 

Organization 


Rnancial  Affairs  &  Accounting 


Planning,  DiiBcting,  and  Measuring  the 
Results  of  tiie  Company's  Operations 
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Industrial  Relations 

Ensuring  a  Positive  Reiationsliip  Between 
■Management,  tlie  Employees,  and  the  Gen- 
eral Public 


Public  Relations 


Personnel  Relations 


o 

ERIC 


TM3 


Research  and  Development 

Applying  Science  and  Technology  to  Create 
Products,  Processes,  and  Services 


Production 


Manufacturing  and 
Plant  Engineering 


Quality  Control 


Marketing 

Encouraging  the  Flow  of  Goods 
from  Producer  to  Consumer 


MANUFACTURING  PROCESS  PLANNING 

UNIT  V-D 

HANDOUT  #1  -  TIC-TAC-TOE  OPERATION  FLOW  CHART 


Main  Body  (redwood) 
Vh  K  3V2  X  Vh 


Storage  Cover  Cardboard) 


V 


1  )  — 


3  )  - 


5  )  ~ 


6  )  — 


Cut  to  length 
(radial  arm  saw) 

Mart)fe  peg  storage 
(driU  press) 

Pilot  hole  for  cover 
(dflii  presi^ 

Division  saw  kerts 
(tat})e  saw) 

Marbte^^eg  holes 
(dfili  pres^ 

Sand  sides 
(t^it  Sander) 

Sand  entire  biocl^ 
(speed'block  sander) 


—  Dust  removal 


"~  Apply  finish 
(clear  spray) 

—  inspection 


11)  —  Delay 


\/- Storage 
(^^- Operation 
j   ^  Delay 
^  -Assemt^y 
{  {-Inspection 


V 


screws 


marbles 
7  &  pegs 


V 


labels  & 
7  stapler 


V 


•Cut  to  size  by 
Instructor 

—  tWIIhole 
(drill  press) 

—  Inspection 


14)  —  Delay 


^  tell  pads 

school 
"7  labels 


—  Gather  components 
(block,  screw,  &  cover) 

—  Secure  c»ver 


insert  marbles  &  pegs 


--  Attach  felt  pads 


—  Attach  label  to  block 


20 


23 


Inspection 


Insert  In  bag 
(packaging) 


—  Fold  lat^i  &  staple 
packaging) 

—  Inspection 

—  Storage 


—  Dlstributk>n 


fyiANUFACTURING  FaOCESS  PLANNING 

UNIT  V-D 

HANDOUT  #2  -  FLOW  CHART  SYMBOLS 

Operation 

(CASTING,  FORMING.  SEPARATING,  ASSEMBLING, 
CONDiTIONINQ,  FINISHING} 


s 


) 


Transportation 

(MOVING,  CONVEYING,  ETC.) 


inspection 

(EXAMINING  AND  CHECKING  QUALITY) 


Delay 

(STOPPING,  AWAITING  NEXT  ACTIVITY) 


Storage 


(PLACING  AN  OBJECT  IN  A  PROTECTED  LOCATION) 
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ASSIGNMENT  SHEET  #1  —  DEVELOP  A  GUIDE  FOR  EVALUATING 
PRODUCTION  WORKER  PERFORMANCE 


NAME   SCX>RE. 


Directions:  Develop  a  guide  that  includes  several  aspects  of  worker  perforrmmce  and  a 
method  of  rating  each  aspect.  Aspects  could  Include  "at  work  on  time,"  "attitude,"  "wUHng- 
ness  to  get  along  with  others,"  etc.  A  space  for  the  name  of  the  worker  and  the  time  period  for 
the  evaluation  should  be  provided.  The  aspects  of  perfonnance  can  be  listed  on  the  left  of  the 
page  and  the  rating  values  on  the  right.  One  should  be  asked  to  calculate  an  overall  rating  for 
each  woilcer. 

Submit  your  form  on  a  separate  piece  of  clean  paper. 


Criteria  for  grading  Include: 

Neat  and  legible  30% 

Contains  good  aspects  for  rating  30% 

Is  simple  and  easy  to  use  20% 

Contains  some  aspects  not  discussed  in  class  20% 
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MANUFACTURING  PROCESS  PLANNING 

UNIT  V-D 

ASSIGNMENT  SHEET  ^  -  DESCRIBE  WORKER  PERFORMANCE 
DURING  A  MASS  PRODUCTION  ACTIVITY 

NAME   SCORE  


Directions:  If  you  have  com{>leted  the  mass  prodiA;tion  activit>^  complete  the  following  ques- 
tions. Neatness  will  constitute  10%  of  your  grade  on  this  activity. 


A.  Name 


B.     Job  titie(s) 


C.     Respons!t}|{ities  for  Job  1 


Job  2 


How  could  this  aK^tivity  have  been  improved? 


E.      Briefly  de^ribe  the  performance  of  each  of  the  fcliowing  divisions. 
1.    Re^arch  and  Development  


Z    Finance  and  Accounting 


ASSIGNMENT  SHEET  #2 


3.  Production 


4    Industrial  Relations 


5.  Marketing 
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NAME 


SCORE. 


TEST 


Match  the  terms  on  the  right  with  the  correct  definitions. 

 a.  Devices  used  to  maintain  the  correct  posi- 
tion l)etween  the  workplece  and  the  tool  dur- 
Ing  machining  and  assembly 

Devices  used  for  measuring  and  for  check- 
ing the  accuracy  of  parts 


Diagram  that  Indicates  the  order  of  opera- 
tions as  materials  move  through  a  series  of 
processes  to  become  a  finished  product 


_d.      Costs  that  are  dependent  on  external  condi- 
tions such  as  lat>or  and  materials 


1.  Fixed  costs 

2.  Row  chart 

3.  Gauges 

4.  Interchangeabllity  of 
parts 

5.  Jigs  and  fixtures 

6.  Overhead 

7.  Variable  costs 


Match  the  major  areas  within  a  manufacturing  organizatfon  on  the  right  with  the  conect 
descriptions. 


_a.      Develops  and  prepares  the  product  to  be 
produoed 

_b.      Provides  and  controls  money 

_c.      F»rovides  personnel  to  meet  the  needs  of  the 
process 

.d.      Manufactures  the  product 

_e.      Sfells  and  distributes  the  product 


1.  Finance  and  account* 

ing 

2.  Industrial  relations 

3.  Research  and  devel- 
opment 

4.  Production 

5.  Marketing 


3.    Distinguish  between  the  Ijasic  functions  of  the  financial  affairs  and  accounting  dhHslon 
of  a  fcHJSiness  by  placing  the  following  letters  next  to  the  con^ct  descriptions: 

•  C  —  Control 

•  F  —  Finance 

•  P  —  Purchasing 


.a.      Buying  the  quantity  and  quaiity  of  materials,  servtees,  and  equlpmc^nt 
needed 

.b.      Maintaining  records  and  preparing  financial  repcris 

.c.      Obtaining  sufficient  operating  'unds  and  Investing  surplus  funds 
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TEST 

4.    State  the  purpose  of  a  budget  used  by  manayement  in  a  manufacturing  organization. 


5.  Complete  the  following  statements  that  describe  the  types  of  budgets  ami  estimates 
that  are  used  within  manufjKJturing  organizations  by  filling  In  the  blanks  correctly  with 
the  following  words:  Rnanclal,  sales,  general  expense,  production  expense,  top  level 
manag^nent,  general  workers. 

a.     The  _  budget  estimates  and  attempts  to  define  all  expenses 

resulting  from  producing  the  product. 


The   estimate  projects  Income  from  data  provldea  by  niarket 

research  or  from  previous  years. 

c.      The  master  budget  is  used  by  to  devetop  an  overall  financial  pic* 

ture  of  the  company. 

^-   -—  budget  Is  a  summary  of  projected  Income  and  expenses  for 

a  specific  time  period. 

®'      The  _ —  budget  projects  expenses  of  maintaining  a  company  office 

and  operating  and  marketing  program. 

6.    Distinguish  between  the  major  areas  of  the  Industrial  felatlons  area  of  a  company  by 
placing  the  following  letters  next  to  the  correct  descriptions: 

•  PER  —  Personnel  relations 

•  LR  —  Labor  relations 

•  PUR  —  Public  relations 

Is  responsible  for  maintaining  and  improving  the  companyls  image  In  the 
eyes  of  the  public 

-b.      Provides  for  hiring  and  firing  people 


-c.      Provides  for  employment  training,  safety  seminars,  employee  services, 
etc. 

.d-      Attempts  to  promote  and  maintain  positive  relattons  and  attitudes 
between  the  company  and  the  workers 


ERIC 


TEST 


7.  Complete  the  following  statements  concerning  the  fesponslbllitles  of  the  research  and 
development  areas  of  an  organizjatlon. 

 ~  Is  conducted  for  tt>e  purpose  of  discovering  new  knowledge. 

b.   Involves  finding  applications  for  the  knowledge  that  Is  uncov- 
ered. 

8.  Complete  statements  describing  production  activities  that  occur  within  a  company. 

a.  Production  Is  the  activity  that  takes  a  product  design  generated  by  research  and 
development  and  the  product. 

b.  Production  may  also  be  described  as  an  act  or  process  of  creating  or  adding 
 to  materials. 

9.  Ust  the  four  major  steps  that  occur  during  the  production  phase  of  a  manufacturing 
operation. 


a 
b. 
c. 
d. 


10.    Match  the  functions  of  marketing  on  the  right  with  the  correct  descriptions. 

 a.      Communicates  Information  about  company      1.  Market  research 

products  with  the  public  to  encourage  sales 

2.  Advertising 


 b.      Moves  the  product  from  the  manufacturing 

organizatk^n  to  the  customer  3.  Sales 

 c.      Gathers,  analyzes,  and  Interprets  facts  and      4.  Distribution 

opintons  concerning  the  marketing  of  prod- 
ucts 

 d.      Provides  an  organized  method  for  selling 

the  company's  products 

(NOTE:  If  the  foltowing  acthfities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed.) 

11 .  Develop  a  guide  for  evaluating  production  wort  n  performance.  (Assignment  Sheet  #1) 

12.  Describe  woriter  performance  during  a  mass  productton  activity.  (Asslgnntent  Sheet  #^ 
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ANSWERS  TO  TEST 


1. 

a. 

5 

b. 

3 

c. 

2 

d. 

7 

2 

a. 

3 

b. 

1 

c. 

2 

d. 

4 

e. 

5 

a. 

P 

b. 

C 

c. 

F 

4. 

To  provide  a  way  of  estimating 

a. 

Production  expense 

b. 

Safes 

c. 

Top  level  management 

d. 

Financial 

e. 

General  expense 

6. 

a. 

PUR 

b. 

PER 

c. 

PER 

d. 

LR 

7 

a. 

Research 

b. 

Development 

a 

a. 

Manufactures 

b. 

Value 

9. 

a. 

Production  planning  and 

b. 

Manufacturing  and  plant 

c. 

Manufacturing 

d. 

Quality  control 

10. 

a. 

2 

b. 

4 

c. 

1 

d. 

3 

11.-12.     Evaluated  to  the  satisfaction  of  the  instructor 


INTRODUCTION  TO  ENERGY,  POWER, 

AND  TRANSPORTATION 
UNIT  l-E 


UNIT  O&IECTIVE 

After  completion  of  this  unit,  the  student  should  t)e  able  to  distinguish  between  the  various 
forms  of  energy  and  their  sources,  select  true  statements  concerning  the  environmental 
impact  of  energy  sources,  and  list  careers  avaiiabie.  Competencies  wiit  be  demonstmted  by 
completing  the  assignment  sheets  and  unit  test  with  a  minimum  score  of  85  percent. 

SPB:iFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 
1.    Distinguish  between  the  classifications  of  energy 
Z    Distinguish  t^tw^en  the  forms  of  energy. 

3.  Match  the  sources  of  energy  with  their  correct  descriptions. 

4.  Ust  past,  present,  and  future  uses  of  energy^ 

5.  Select  true  statements  concerning  environmental  and  economic  impact  of  various 
sources  of  energy. 

6.  Name  c£u«ers  and  their  educational  requirements  in  the  energy,  power,  and  trans- 
portation fields. 

7.  Ust  personal  energy  needs  and  their  sources.  (Assignment  Sheet  #1) 

a    Ust  personal  energy  needs  and  their  sources  If  there  were  no  fossil  fuels.  (Assign- 
ment Sheet  #^ 

9.    Research  a  career  In  energy,  power,  and  transportation.  (Assignnnent  Sheet  #3) 


fNTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNrr  I  E 

SUGGESTED  ACTIVITIES 

A.  Obtain  aciditfona,'  materials  and/or  Invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  Instruction, 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  mastere  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives, 

E.  Provide  students  with  information  and  assignment  sheets. 

F.  Discuss  ir  formation  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Show  films  on  energy.  Refer  to  Suggested  Supplemental  Resources  for  possible 
films. 

2.  Invite  local  managers  from  the  gas  and  electric  companies  and/or  local  govern- 
ment to  discuss  source  of  energy,  proportion  used  in  community  homes,  alterna- 
tive energy  sources,  and  conservation. 

3.  Have  students  bring  a  picture  from  a  magazine  or  newspaper  of  an  alternative 
energy  source  and  make  a  display. 

4.  Group  discussion  of  energy  needs.  Compare  today's  "needs'"  with  those  In  the 
past  and  our  future  needs. 

5.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

H.  Give  test. 

i.       Evaluate  test. 

J.      Reteach  if  necessary. 


REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 


Bohn.  Ralph  C.  et.  al  Energy,  Power,  and  Transportation  Technofogy.  Peoria.  IL;  Bennet; 
&  McKnight,  1986. 

Bitowskj,  Rouert.  et.al.  Power/Energy.  Baton  Rouge.  LA:  Louisiana  Department  of  Edu- 
cation, Office  of  Vocational  Education.  1984. 

Todd.  R.,  et.  aL  Understanding  and  Using  Technology.  Worcester.  MA:  Davis  Publica- 
tions.  Inc.,  1985. 

SUGGESTcu  SUPPLEMENTAL  ACTIVITIES 

Films: 


1.  "Energy:  Critical  Choices  Ahead"  (27  min.  color) 

Free  Loan  —  Texas  Power  and  Light,  Public  Service  Dept. 
RO.  Box  226331,  Dallas.  Texas  75266 

2.  "Energy:  The  American  Experience"  ^28  mIn.  color)  #0507 
Free  Loan  —  ERDA  Film  Library,  Technical  Education  Center 
RO.  Box  62.  Oak  Ridge,  Tennessee  37830 

3.  "Energy:  New  Sources"  (20  min.  color) 
University  of  Illinois.  Film  Center 

1325  South  Oak  Street,  Champaign,  IL  61820 

4.  "A  Question  of  Balance"  (28  min.  color) 
Free  Loan  —  Modern  Talking  Pictures 

1212  Avenue  of  the  Americas,  New  Ybrk,  NY  10036 

5.  "Windsong"  —  Video       color.  19  minutes,  1984. 

A  historical  perspective  of  windmills  and  their  possible  future  in  windpower. 
Available  from: 

Centre  Productions.  Inc. 
1800  30th  Street,  #207 
Boulder.  CO  80301 
1-800-824-1166 

Books/Handbooks 

Occupational  Outlook  Handbooii 
U.S.  Department  of  Labor 
Bureau  of  Labor  Statistics 
Washington,  DC  20212 


SUGGESTED  SUPPLEMENTAL  ACTIVITIES 


Videotapes  (VHS  or  Beta) 

The  foUowjng  videotapes  discuss  the  duties  and  training  required  for  various  careers. 
They  are  available  from: 

Morris  Video 
413  Avenue  G  #1 
P.O.  Box  443 
Redondo  Beach,  CA 
1-800^3603.  (213)  379-2414 

1.  Air  If  an  sport/Flight  Services,  CS-170 

2.  Air  Transport/Ground  Services.  CS-171 

3.  Marine  Transport.  CS-173 

4.  Materials  Handling,  CS-174 

5.  Materials  Handling  Equipment  Operators,  OS- 175 

6.  Motor  Transport,  CS-176 

7.  Railroad  Transport.  CS-177 


INTRODUCTION  TO  ENE^IGY,  POWER,  AND  TRANSPORTATION 

UNIT  I  E 


INFORMATION  SHEET 


I.     Classifications  of  energy 

A.     Inexhaustible  —  Energy  sources  that  wU%  always  be  available 
Examples:  Solar,  wind,  and  geothermal 
FIGURE  1 


B.     Exhaustible  ~  Energy  sou.ces  that  cannot  be  replaced  once  they  are  used 
Examples:   Fossil  fuels,  nuc  car  energy 
FIGURE  2 
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INFORMATION  SHEET 

C.      Renewable    Energy  sources  that  can  be  used  Indefinitely  if  ttiey  are  prop- 
eriy  managed  and  maintained 

Examples:   Wood,  plants,  and  waste  products 

FIGURE  3 


Forms  of  energy  (Transparency  1) 

A.      Potential  —  Energy  stored,  or  energy  ready  to  be  used  or  available  for  use. 
FIGURE  4 


B. 


Kinetic  Energy  in  motion,  or  the  ability  of  objects  that  are  moving  to  do 
work. 


FIGURE  5 


ETE^E 


III. 
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INFORMATION  SHEET 
Sources  of  eiteigy  (Transparencies  2  and  3) 

A.  Wind  —  Air  that  js  In  motion,  such  as  prevailing  trade  winds  and  the  jet 
stream 

B.  V\teiter  —  V\teve  action,  flowing  rivers,  and  the  oceans 

C.  Solar  —  Energy  from  the  sun 

D.  Geothermaf  —  Natural  heat  energy  from  the  earths  interior 

E.  Fossil  fuel  —  Fuel  derived  from  fossilized  living  things,  such  as  coal,  oil, 
and  natural  gas 

F.  Nuclear  —  Energy  released  when  certain  kinds  of  atoms  are  split 

6.     Chemical  —  Energy  that  Is  locked  away  In  the  molecules  of  many  kinds  of 
substances 

H.  Bloconverslon  —  Process  of  obtaining  energy  from  wastes 
Example:   Methane  gas  from  garbage 

I.  Wood  —  Forests  of  the  world 

Past,  present,  and  future  uses  of  energy  {Transparency  4) 

A.  Wind 

1.  Wind  was  used  In  the  past  for  transportation  and  to  pump  water  and 
grind  grain  in  windmills. 

2.  The  primary  uses  of  wind  today  are  for  travel  and  to  pump  water  and 
generate  electricity. 

3.  The  greatest  future  use  will  probably  be  a  more  effective  turbine  for 
electrical  production. 

B.  Water 

1 .  Water  was  used  in  the  past  to  grind  grain,  to  saw  wood,  and  for  trans- 
portation. 

2.  Generating  electrical  power,  transportation,  and  Inigation  are  todayls 
most  common  uses. 

3.  Harnessing  tidal  and  wave  power  and  making  them  economlcaHy 
feasible  will  be  this  source^  future. 

C.  Solar 

1.  The  first  example  of  using  converted  solar  energy  was  the  solar 
pump  developed  In  the  1700^. 

2.  It  is  used  today  for  heating  homes  and  producing  electricity. 

3.  Plans  for  this  source  include  an  outer  space  solar  collector. 
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D.  Geothermal 

1.  Prehistoric  man  first  used  this  water  and  heat  for  heating  and  cook- 
ing. 

2.  Today  it  is  used  for  heating  and  generating  etectrlcitv. 

3.  Utilizing  this  natural  source  to  Increase  heating  and  electrical  output 
Is  planned  for  this  source. 

E.  Fossil  fuels 

1.  The  earliest  uses  were  for  heating  and  lighting  and  later  for  transpor- 
tation. 

2.  Today's  uses  of  this  energy  source  Include  heating,  cooking,  trans- 
portation, and  electricity  generation. 

3.  Decrease  usage  of  this  fuel  will  occur  primarily  due  to  depletion  of  a 
nonrenewable  source. 

F.  Nuclear 

1.  Until  a  practical  formula,  E  a  mc^,  was  Invented  by  Einstein  and 
proven  in  1942,  this  source  of  energy  was  only  theory. 

2.  Research,  electricity  generation,  and  transportation  are  the  primary 
uses  of  this  source  today. 

3.  The  future  of  this  source  lies  with  Improved  and  safer  reactors. 

G.  Chemical 

1     Explosives  used  in  China  In  the  1600"s  and  alcohol  fermentation  are 
two  of  the  eariiest  uses  of  chemical  energy. 

Z    Fuel  cells,  explosives,  heating,  and  transportation  {batteries)  are 
among  the  more  common  uses  for  this  source. 

3.    Explosives  and  transportation  (battery-powered  vehicles)  wilt  be  In 
the  future  for  this  source. 

H.  BIcconverslon 

1.  This  source  of  energy  has  a  very  recent  past.  It  first  was  used  In  ttie 
1960%  for  heating  buildings  and  generating  electricity. 

2.  Tbday  this  Is  a  source  for  alcohol  fuel,  sale  of  solid  waste,  and  steam. 

3.  Increased  efficiency  in  using  waste  materials  will  be  important  In  the 
future. 
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I.  Wbod 

1.  The  earliest  uses  were  for  heat,  light,  and  weapons. 

2.  Today  this  is  used  for  production  of  heat,  light,  and  many  paper  prod- 
ucts. 

3.  This  could  beccHT>e  a  future  source  of  fuel  for  automobiles  (methanol 
alcohol). 

Bwifonn^tal  and  economic  effects  of  enersy  Oransparency  5) 

A.  Wind 

1.  When  used  to  pnxluce  energy,  It  has  no .nful  eff«;t  on  the  envi- 
ronment. 

2.  It  is  an  unpredictable  energy  source  and  availability  cannot  be  corv 
trolled;  therefore.  It  Is  a  useful  energy  source  in  only  certain  areas  of 
the  world. 

B.  Water 

1 .  The  loss  of  prime  farm  land  and  wildlife  habitat  are  some  of  the  envi- 
n^nmental  effects  in  using  hydroelectric  energy. 

2.  Tides  and  the  thermal  action  of  oceans  could  provide  additional 
sources  of  energy  as  soon  as  technology  makes  it  economically  fea- 
sible. 

C.  Solar 

1.  This  source  of  energy  Is  similar  to  wind  in  that  It  has  no  harmful 
effect  on  the  environment. 

2.  The  present  t^hnok^  does  not  permit  economical  use  of  this 
source  of  energy  on  a  large  scale. 

0.  Qeothermai 

1.  Environmental  effects  include  heat,  waste  products,  and  unknown 
contaminants. 

2.  Using  geothermal  energy  is  economical  but  it  is  limited  to  areas  of 
high  geothermal  activity. 

E.      Fossil  fuels 

1.  Fossil  fuels  present  the  greatest  threat  to  the  environment  in  the 
form  of  air  md  water  pollutants. 

2,  Presently  it  is  the  cheapest  form  of  energy  but  this  can  change  when 
it  becomes  scarce. 
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F.  Nuclear 

1.  Radiation  fallout,  spills  and  disposal  of  waste  present  the  greatest 
problems  in  using  this  form  of  energy. 

2.  High  cost  of  installation  and  problems  with  approval  make  this  form 
of  energy  economically  unattractive. 

G.  Chemical 

1.  Environmental  problems  include  water,  air,  and  land  poMution. 

2.  Research  and  developnient  are  needed  to  make  chemical  energy 
economically  efficient. 

Example:    Fuel  cells  to  power  automobiles 

H.  Bioconversion 

1.  Reduction  in  volumes  of  garbage  and  wastes  help  reduce  environ* 
mental  problems  associated  with  disposal. 

2.  Energy  generated  from  wastes  is  economically  beneficial. 

I.  Wood 

1.  It  is  not  a  clean-burning  fuel  and  creates  high  levels  of  air  pollution. 

2.  Now  t>eing  used  io  offset  high  energy  cost  of  heating  homes. 

Careers  and  educationai  requirements  in  energy,  power,  and  transportation  ftoMs 

(NOTE:  >t)ur  choice  of  a  career  will  be  one  of  the  most  Important  decisions  you 
will  ev&  make.  You  can  expect  to  spend  Va  of  your  life  at  work.  As  you  explore  a 
career,  you  need  to  think  about  a  long  term  commitment  that  would  include  your 
interests  and  abilities  in  that  profession.) 

FIGURE  6 


Your  values  are  important  no  matter 
what  you  do.  Avoid  careers  that  conflict 
with  the  things  you  consider  important. 
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(NOTE;  The  careers  mentioned  are  only  a  few  of 

A.  Generation  of  electricity 

1.  Engineer  ~  1 

2.  Plant  supervisor  —  2,4,5,6 

3.  Technician  —  2,3,4,5,6 

B.  Energy  exploration  and  research 

1.  Engineer  —  1 

2.  Geologist  —  1.2 

3.  Chemist  —  1,2 

4.  Surveyor  —  1,2 

5.  Cartographer  (map-maker)  —  4,5.6 
0.  Transportation 

1.  Air  traffic  controller  —  2,3,4,5.6 

2.  Tnjck  dispatcher  ~  2,3,4,5,6 

3.  Airplane  pilot  —  2,4 

4.  Railroad  engineer  —  2,4 

5.  Flight  engineer  —  2.4 

6.  Truck  driver  —  2,4 

D.      Conser.ntlon  and  the  environment 


the  hundreds  possible.) 

1.  College  degree 

2.  On-the-job  train- 
ing 

3.  Apprentice^lp 

4.  Specialized 
technical  train- 
ing (Armed  Serv^ 
Ices,  F.A.A.,  etc.) 

5.  Junior  College 

6.  Vo  Tech  School 


1.  Environmental  control  specialist 

2.  Conservation  specialist  —  1.2.5 

3.  Chemist  —  1^ 

4.  Scientist  —  1.2 


1,2,5 


Forms  of  Energy 


Potential  Energy 

(Energy  Stored) 

Water  Behind  a  Dam 


Kinetic  Energy 

(Energy  in  Motion) 

Water  Released  From  a  Dam 


Sources  of  Energy 


Wind 


Water 


Geothermal 


Fossil  Fuels 


Sources  of  Energy 

(Continued) 


Past,  Present,  and  Future  Uses  of  Energy 

(Example  of  Transportation  Shown) 


Past 


(PoYvered  by  W6od  or  Coal 
and  Water  [Steam]) 


(Powered  by  mter  and  Wind) 


Present 


(Powered  by  Gasoline 
Engines) 


Future 


(Battery-powered) 


(Solar-Powered) 


■  51;') 
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Energy  Usage  and  Reserves 


United  States 


(Percentages  are 
approximate) 


Wortciwide 


Hydroeleetrfc 
4% 


Nuchtar 
4% 


Alternate 
Sources 
Less  Vhan  1% 


AKemste 

Nuclear  j  Sources 

6%      Hydraetectite  kes8th8n1% 
5% 


Usages  —  These  are  what 
are  presently  being  used 


United  States 


Wbridwlde 


UrwHum 
4% 


Uranium 
4% 


Reserves  —  These  are  what  are  available 

Notice  that  our  most  used  source  of  enet^y  is  i^l, 
but  it  is  in  siiort  supply. 
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INTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  l-E 


ASSIGNMENT  SHEET  #1  -  UST  PERSONAL  ENERGY  NEEDS 

AND  THEIR  SOURCES 


NAME  ^  _  SCORE 


Think  about  afi  the  energy  demands  and  uses  that  apply  to  your  personal  needs  during  the 
past  24  hours.  List  the  ways  you  have  used  energy  In  your  dally  life.  For  example:  transporta- 
tlon,  entertainment,  communication,  cooking,  and  hygiene.  Give  as  many  examples  in  each 
category  as  you  can. 


Energy  Used  For 

Source  of  Energy 

nygiene 

Food 

Transportation 

Entertainment  and 

Communication 

ETE-27-E 


INTOODUCTTON  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  i-E 


ASSIGNMENT  SHEET  #2  ~  LIST  PERSONAL  ENERGY  NEEDS 
AND  THEIR  SOURCES  IF  THERE  WERE  NO  FOSSIL  FUELS 


NAME   SCX>Re 


Think  abcMJt  aM  the  energy  demands  and  uses  that  apply  to  your  personal  needs  during  the 
past  24  hours.  List  the  ways  you  have  used  energy  In  your  dally  life.  Then  discuss  what  would 
happen  If  tomorrow  there  were  no  fossil  fuels  to  use  as  a  source  to  meet  your  energy  needs. 


Enerav  Used  Fon 

Atternats  Sourc©  of  Enerav 

Hygiene 

Food 

Transportation 

Entertalnmer'  and 
Communication 

INTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  I  E 


ASSIGNMENT  SHEET  #3     RESEARCH  A  CAREER  IN 
ENERGY,  POWER,  AND  TRANSPORTATION 


NAME   SCORE 


Directions:  Examples  of  careers  were  discussed  in  the  Information  Sheet,  Section  VI.  You  may 
be  able  to  name  other  careers.  Select  a  career  you  are  interested  in  and  think  you  could  do 
well.  Research  for  details.  Resource  materials  are  available  in  the  Laboratory/Classroom.  \bu 
may  also  contact  the  school  counselor  and/or  librarian.  The  Occupational  Outhok  Handbook 
is  a  good  source. 

1.  What  is  the  exact  training  needed? 

2.  Where  can  you  get  that  training? 

3.  What  are  the  working  conditions  for  that  job? 

4.  What  are  the  future  possibilities  for  employment? 

5.  Why  would  you  be  good  at  that  job? 

CJompile  the  results  of  your  research  and  present  in  an  oral  or  written  report  as  requested  by 
your  instnjctor. 


INTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  I  E 

ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheets  #l-#3  —  Evaluated  to  the  satisfaction  of  the  instructor 


INTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  l-E 


NAME   SCORE  

TEST 

1.  Distinguish  between  the  correct  cfassifjcations  of  energy  by  placing  Inexhaustible, 
exhaustible,  and  renewable  in  the  proper  blanks. 

a      ._  ~  Energy  sources  that  can  be  used  indefinitely  if  they  are  prop- 
erly managed  and  maintained 

b.      _  _ —  —  Energy  sources  that  cannot  be  replaced  once  they  are  used 

 — _     Energy  sources  that  will  always  be  available 

2.  Distinguish  between  the  forms  of  energy  by  placing  a  "P"  for  Potential  or  a  "K"  for 
Kinetic  In  the  proper  blanks, 

 a.      Energy  In  rDOtion,  or  the  ability  of  objects  that  are  moving  to  do  work 

 ^b.      Energy  stored,  or  energy  ready  to  use  or  available  for  use 

3.  Match  the  energy  sources  on  the  right  with  the  correct  descriptions. 


a. 

Energy  from  the  sun 

1. 

Fossi!  fuels 

b. 

VAteve  action,  flowing  rivers,  and  oceans 

2. 

Geothermal 

c. 

Energy  that  :s  locked  away  in  the  molecules 

3. 

Wood 

of  many  kinds  of  substances 

d. 

4. 

Wind 

Fuel  derived  from  fossilized  living  things 

{>. 

Bloconversion 

« 

Air  that  is  in  motion 

6. 

Solar 

.f. 

Process  of  obtaining  energy  from  wastes 

7. 

Nuclear 

g 

Natural  heat  energy  from  the  earths  interior 

8. 

Water 

9. 

Chemical 

TEST 

List  past,  present,  and/or  future  uses  of  the  following  energy  sources, 
a.      How  was  wind  used  In  the  past? 


b.      How  is  water  used  today  as  an  energy  source? 


c.      How  may  solar  energy  be  used  today  and  in  the  future? 


d.      What  does  the  future  use  of  fossil  fuels  look  tike? 


e.      How  may  chemical  energy  be  used  in  the  future? 


Select  true  statements  concerning  economic  and  environmental  effects  of  energy  by 
placing  a  "T"  next  to  the  true  statements  and  an  "F"  next  to  the  false  statements. 

 a.      Wood  is  clean-burning  and  creates  very  little  air  pollution. 

 b.      Fossil  fuels  are  the  cheapest  forms  of  energy,  but  are  a  great  threat  to  the 

environment. 

 c.      Wind  has  no  harmful  effects,  but  it  is  an  unpredictable  source  of  energy. 

 ^d.      Geothermal  energy  is  cheap,  and  It  can  be  found  anywhere  in  the  vwrld. 

 e.      Environmental  problems  of  chemical  energy  include  water,  air,  and  land 

pollution,  but  it  can  be  used  to  power  cars. 

 f.      Radiation  fallout,  spills  and  disposal  of  waste  present  the  greatest  prot>- 

iems  in  using  nuclear  energy. 


TEST 


 g.      Energy  generated  from  wastes  helps  reduce  the  volume  of  garbage  but  it 

is  not  economically  sound. 

,  h.     The  toss  of  prinne  farm  land  and  wildlife  habitat  are  some  of  the  environ- 
mental effects  In  using  hydro-efectric  energy. 

 1      Solar  energy  Is  now  used  on  a  large  scale  isecause  it  Is  so  cheap  to  Install 

and  use. 

6.    Name  a  career  and  educational  requirement  for  the  following  areas, 
a.      Generation  of  electricity 


b.      Energy  exploration  and  research 


c.  Transportation 


d.      Conservation  and  the  environment 


(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
Instructor  when  they  should  be  completed. 

7.  Ust  personal  energy  needs  and  their  sources.  (Assignment  Sheet  #1) 

8.  Ust  personal  energy  needs  and  their  sources  If  there  were  no  fossil  fuels.  (Assignment 
Sheet  #^ 

9.  Research  a  career  in  energy,  power,  and  transportation.  (Assignment  Sheet  #3) 


INTRODUCTION  TO  ENERGY,  POWER,  AND  TRANSPORTATION 

UNIT  I  E 


ANSWERS  TO  TEST 


a.  Renewable 

b.  ExhaustiWe 

c.  Inexhaustible 

a.  K 

b.  P 


3.     a.  6 

b.  8 

c.  9 

d.  1 

e.  4 

f.  5 
9.  2 


4.    Answers  may  vary.  Evaluate  to  sat^faction  of  instructor.  Discussion  may  include: 

a.  Wind  was  used  in  the  past  for  transportation  and  to  pump  water  and  grind  yrain 
in  windmills. 

b.  Water  is  used  today  for  generating  electrical  power,  transportation,  and  irriga- 
tion. 

c.  Solar  energy  Is  used  today  and  probably  will  be  used  In  the  future  for  heating 
homes  and  producing  electricity. 

d.  Fossil  fuels  will  t>e  used  less  in  the  future  primarily  due  to  depletion. 

e.  Chemical  energy  may  be  used  in  the  future  for  explosives  and  transportation. 

6.    a  F 

b.  T 

c.  T 

d.  F 

e.  T 

f.  T 

g.  F 

h.  T 


ANSWERS  TO  TEST 


Any  one  from  each  of  the  following: 

a.  Generation  of  electricity 

1)  Engineers  —  1 

2)  Plant  supervisor  —  2.4,5,6 

3)  Technician  —  2.3,4,5.6 

b.  Energy  exploration  and  resec  rch 
1)    Geologist  - 1,2 

Chemist  —  1.2 
Surveyor  —  1.2 

Cartographer  (mapmaker)  —  4,5,6 
Engineer  —  l 
Transportation 
1)    Air  traffic  controller  —  2,3.4,5,6 
Truck  dispatcher  —  2,3,4.5,6 
Airplane  pilot  —  2,4 
Railroad  engineer  •—  2,4 
Flight  engineer  —  2,4 
Truck  driver  —  2,4 
Conservation  and  the  environnDent 

1)  Environmental  control  specialist  - 

2)  Conservation  specialist  —  1,2,5 

3)  Chemist  —  1.2 

4)  Scientist  ~  1.2 


c. 


2) 
3) 
4) 
5) 


2) 
3) 
4) 
5) 
6) 


1,2,5 


1.  College 
degree 

2.  On-the-job 
training 

3.  Apprenticeship 

4.  Specialized 
technical 
training 
(Armed  Serv- 
ices, F.A.A.) 

5.  Junior  Col- 
lege 

6.  Vo-Tech 
School 


Evaluated  to  the  satisfaction  of  the  instructor 


ENERGY/POWER  CONVERSION 
AND  MEASUREMENT 
UNIT  ll-E 


UNIT  OBJECTIVE 

After  completion  of  ttiis  unit,  the  student  should  be  able  to  Identify  energy  conversions,  solve 
pfot^ems  measuring  eiwgy  and  power,  and  build  a  simple  electric  motor  and  solar  cooker. 
Competencies  will  domonstmted  by  completing  the  assignment  sheets,  job  sheets,  and 
unit  tests  with  a  minimum  score  of  85  percent 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  energy/power  conversion  and  measurement  with  the  cor- 
rect definitions. 

2.  Match  forms  of  energy  with  the  correct  descriptions. 

3.  Complete  statements  conceming  characteristics  of  energy. 

4.  Distingui^  betw^n  the  types  of  conversions. 

5.  Distinguish  between  the  types  of  combustion  engines. 

6.  Distinguish  between  energy  and  power. 

7.  Arrange  In  order  the  stages  of  the  basic  power  theory. 

8.  Complete  statements  concerning  the  measurement  of  energy  and  power. 

9.  Identify  types  of  energy  used  In  converting  one  form  of  energy  Into  another. 
(Assignment  Sheet  #1) 


4aE 


OBJECTIVE  SHEET 

10.  Solve  ptToblems  calculating  work,  horsepower,  and  torque.  (Assignment  Sheet  #2) 

11.  Demonstrate  the  ability  to: 

a.  Build  a  simple  electric  motor.  (Job  Sheet  #1) 

b.  Build  a  solar  cooker.  (Job  Sheet  #2) 


ERIC 


ENERGY/POWER  CONVERSION  AND  MEASUREMENT 

UNIT  (I  E 


SUGGESTED  ACTIVITIES 

Obtain  additional  materiais  and/or  Invite  resource  people  to  class  to  supplement/rein- 
force information  provided  in  this  unit  of  instruction. 

(NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit.) 

fVlake  transparencies  from  the  transparency  masters  Included  with  this  unit. 

Provide  students  with  objective  sheet. 

Discuss  unit  and  specific  objectives. 

Provide  students  with  information  and  assignment  sheets. 

Discuss  information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  information  as  needed.) 
Provide  students  with  job  sheets. 

Discuss  and  demonstrate  the  procedures  outlined  in  the  job  sheets. 
Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Show  films  on  energy.  Refer  to  Suggested  Supplemental  Resources  for  possible 
films. 

2.  Perform  an  experiment  to  measure  human  power  as  compared  to  horsepower. 

3.  Demonstrate  the  production  of  electrical  energy  through  the  use  of  magnetism. 

4.  Demonstrate  the  production  of  electricity  through  the  use  of  chemical  energy. 

(NOTE:  Experiments  for  activities  2-4  above  are  outlined  in  the  University  of  Texas 
materials  as  referenced  on  the  next  page.  You  may  also  refer  to  science  catalogs 
for  prepared  experiments  on  energy  conversion  and  measurements.) 

5.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instruction,  and  indicate  to  them  possible  areas  for  improvement. 

Give  test. 

Evaluate  test. 

Reteach  if  necessary. 
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G.  Smith.  Howard  Bud.  ed.  Exploring  Energy:  Sources/Applications/Alternatives,  South 
Holland.  Illinois:  Goodheart-Willcox  Company.  Inc.,  1985. 

H.  Systems  of  Technology  Austin,  TX:  ElMC.  The  University  of  Texas  at  Austin.  1986. 
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SUGGESTED  SUPPLEMENTAL  RESOURCES 

A.  Films 

1 .  Your  Place  in  the  Nuclear  Age  (20  min.  color)  #0A52 
ERDA  Film  Library 

Technical  Information  Center 

RO.  Box  62 

Oak  Ridge.  TN  37838 

2.  Here  Comes  the  Sun  <15  min.  color)  #0499 
ERDA  Film  Library 

Technical  Information  Center 

RO.  Box  62 

Oak  Ridge.  TN  37838 

3.  Power  (19  min,  color) 
University  of  Illinois 
Visual  Aids  Service 
1325  South  Oaks  Street 
Champaign.  IL  51820 

B.  Catalogs 

Edmund  Scientific 

101  East  Gloucester  Pike 

Barrington,  NJ  08007 
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UNIT  ii-E 

INFORMATION  SHEET 

t.    Terms  and  deflnillons 

A.  Armature  —  A  type  of  etectronnagnet  In  which  the  core  Is  not  nfwvable 

B.  Commutator  —  A  device  or  strip  of  curved  metal  used  to  convey  cunent 
from  the  armature  to  the  brushes 

C.  Conversion  —  The  process  of  changing  from  one  form  to  another 

D.  Electromagnet  •—  An  Iron  core  wrapped  with  a  current-carrying  coll  of  wire 

E.  Hydrox  cell  —  A  type  of  fuel  cell  that  provides  steady  current  across  Its  ter- 
minal to  drive  electrical  motors 

F.  Photovoltaic  —  Devices  that  convert  sunlight  directly  Into  electricity 

G.  System  model  —  An  organized  way  of  doing  a  Job  or  task 

H.  Magnetism  —  The  property  which  enables  certain  metals  and  metallic 
oxides  to  attract  other  metals 

IL     Forms  of  enw^  (IVansparency  1) 

A-     Mechanical  energy  —  The  energy  of  motion,  the  most  common  and  vls'liie 
form  of  energy 

Example:  Ttie  mechanical  ene^  of  this  nnovlng  wrench  Is  used  to  t  jm  a 
nut. 
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B.  Heat  (thermal)  energy  —  The  motion  of  atoms  or  moJecules.  The  faster  they 
move,  the  more  heat  they  produce. 

(NOTE:  Heat  Is  present  «fhenever  there  Is  motion.) 

Example:  The  movement  of  a  hot  air  balloon  is  a  visible  effect  of  thermal 
energy.  The  "fuel"  for  the  balloon  is  the  heated  air.  As  the  hot  air 
rises,  so  <toes  the  balloon. 

C.  Ught  energy  —  The  visible  part  of  radiant  energy  consists  of  electromag- 
netic waves  traveling  through  space 

0.     Chemical  energy  —  Energy  produced  by  chemical  changes;  the  source  of 
energy  for  all  living  things 

E.  Electrical  energy  —  The  motion  of  tiny  Invisible  particles  of  matter  called 
electrons 

F.  Nuclear  energy  ~  Energy  produced  by  reactions  In  the  nuclei  of  atoms 
Characterfstles  of  eneigy  (Transparency  2) 

A.  Energy,  generaily.  cannot  be  created  or  destroyed. 

(NOTE:  When  we  say  energy  Is  being  used,  It  is  not  being  used  up  or 
destroyed,  ft  still  exists  In  some  state  or  form.) 

B.  Energy  can  be  converted  from  one  form  to  any  other  form. 

Hest 


Mechanfeai 


Chemical 


EtoctriCBf 


Nuclear 


1.  We  are  usually  trying  to  convert  potential  (stored)  energy  (such  as 
cfiemical  or  nuclear  fuels)  into  kinetic  (moving)  energy  (such  as 
mechanical  or  electrical  energy). 

2.  Wfe  commonly  use  generating  plants  and  various  types  of  engines  to 
make  these  energy  conversions. 

3.  Examples  of  conversions  Include 

a      Exercise  —  Chemical  energy  (food)  converts  to  mechann  al 
energy  (motion)  and  thermal  energy  (heat). 
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b.  Photoelectric  celts  —  Son  (light  energy)  converts  to  electricity 
(electric  energy). 

c.  Electric  generating  plant  —  Chemical  energy  (f  oel)  converts  to 
heat  energy  when  burned  which  is  applied  to  water  to  pnxluce 
steam  (mechanical  energy)  which  drives  a  turbine  (mechanical 
energy)  which  operates  a  generator  which  con>«rts  energy  to 
electrictty  (etectricai  energy)  which  travels  to  a  home  to  oper- 
ate a  light  bulb  (light  energy). 

d.  Electric  stove  —  Supplied  eiectricat  energy  converts  to  heat 
Clergy 

e.  Flashlight  tidttery  —  Chemical  energy  conwrts  to  electrical 
energy  to  light  energy 

Types  of  conversions 

A.  Direct  conversion  —  Wtien  energy  is  used  after  only  one  converaion 
Example:  Solar  cells  convert  sunlight  directiy  into  electilclty 

B.  indirect  conversion  —  When  several  conversions  must  take  place  before 
the  energy  Is  In  the  right  form  to  do  work. 

Example:  Automobiles  engines  convert  fuel  (chemical  energy)  Into  heat 
energy  for  combustion  then  Into  mechanical  energy  to  move 
gears  and  wheels;  may  also  be  converted  to  electrical  energy 
then  to  light  energy  by  headlights. 

Types  of  combustion  engines  (Transparency  3) 

A.  Internal  combustiOT)  engine  (heat) 

1 .  Is  designed  to  vaporize  and  bum  a  mixture  of  air  and  fuel  enclosed  in 
a  chamber  called  a  cylinder. 

2.  Piston  In  cylinder  may  use  two  strokes  or  four  strokes  to  complete  a 
power  cycle. 

Example:  Ga^line  and  dlei^i  engines 

B.  External  combustion  engine 

1.    The  heat  energy  is  produced  outside  of  the  engine. 

2-    F'  ^s  oil  or  coal  Is  used  for  heat  energy. 

Gas,  aftbr  being  pressurized  by  heat,  is  then  used  Inside  the  engine 
to  drive  the  pistons  or  turbines. 

ExamfiMe:  Steam  engine.  Stiriing  engine 
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Definitions  of  energy  and  power  (Transparency  4) 
A. 


Capacity  to  do  work  (potential  energy)  or  the  accomplishment  of 
work  (kinetic  energy) 


B. 


Power  —  Rate  at  which  energy  Is  used  —  Wbrk  divided  by  time 

(NOTE:  For  example,  you  must  use  a  certain  amount  of  energy  to  ride  a 
bicycle.  The  energy  you  use  will  be  the  same  whether  you  go  stow  or  fast 
However,  the  amount  of  power  used  is  different.  The  faster  you  qo.  the  more 
power  you  use  because  power  Is  tied  to  the  amount  of  time 

Stages  of  the  basic  power  theory  (TVansparency  5) 

A.  Input 

B.  Conversion  and  control 

C.  TVansmlsslon  and  control 

D.  Output 


Conversion 
and  Control 

Transmission 
and  Control 

p 

Output 
(Use  of  power 
for  work) 


VHI.     Measuring  energy  and  power 

(NOTE:  As  people  learned  to  control  energy,  they  developed  ways  to  measure 
energy  and  power.  By  using  measu'-ements  we  can  find  out  how  much  eneroy  we 
need  to  perform  a  task.) 

A.  Force 

1.    Definition:  Any  push  or  pull  on  an  object 

Force 


Sc^ 


(NOTE:  Wfelght  Is  force  applied  In  a  vertical  {up  and  down]  direction.) 
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2.     Units  of  measurement 

a.      U.S.  standard  —  Pounds 
b-      Metric  —  Newtons 
Torque 

1.  Definition:  Turning  or  twisting  effort 

2.  Formula:  Torque  =  Force  (lbs)  x  Radius  (ft) 


Force 


Force 


RadiUv 


TORQUE 


a 


3.     Units  of  measurement 

a.  U.S.  standard  —  Pound-feet 

b.  Metric  —  Newton-meters 
Pressure 

1.     Definition:  Force  per  unit  of  area 


Va  P3I 


Inside  Surface  Area  =  1(X)  sq.  in. 
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2.  Formulas:  Area  =  Length  x  Width 

Pressure  «  ^5£H« 
Area 

3.  Units  of  measurement 

a.  U.S.  standard  ~  Pounds  per  square  inch  (psi) 

b.  Metric  —  Pascals  (Pa)  or  Kllopascals  (kPa) 

(NOTE:  Units  of  pressure  are  normally  used  to  measure  the 
force  exerted  by  fluids  [gases  or  liquids].) 

Wbrk 

1.    Definition:  Useful  motion  or  motion  that  results  In  sonnething  useful 
being  done;  measurement  of  mechanical  energy 


Examples:   Movement  of  a  vehicle,  movement  of  boxes 

(NOTE:  There  is  no  worit  if  nothing  is  accomplished.  If  you  tried  to 
move  a  boulder  and  could  not  move  it  at  all,  you  have  not  performed 
any  work.  Ybu  may  have  exerted  energy;  but  you  did  not  perform  any 
worK  tecause  there  was  no  useful  motion.) 


2.     Formula:  Work  «  Force  (in  pounds)  x  Distance  (in  feet) 
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3.    Units  of  measurement 

a.  U.S.  standard  ~  foot-pounds  (ft.-lbs) 

b.  Metric  ~  Joules  (j) 
Horsepower 

1.  Definition  —  The  unit  of  measure  for  power.  One  hp  equals  the 
energy  needed  to  lift  550  lbs.  1  foot  In  1  second,  or  33,000  lbs.  1  foot 
In  1  minute. 


2.  Formulas  —      Force  x  Distance 

Time  (in  seconds)  x  550 

Force  X  Distance 
Time  (In  minutes)  x  33,000 

3.  Units  of  measurement 

a.  U.S.  standard  —  horsepower  (hp) 

b.  Metric  —  watt  (w) 
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British  thermal  units  (BTUs) 

1.     Definition:  The  heat  needed  to  raise  the  temperature  of  1  pournj  (0.45 
kg)  of  water  1  degree  Fahrenheit  (0.66*C) 


2. 

Units  of  measurement 

Heat  energy 

Heat  power 

a.     U.S.  Standard 

BTU 

BTU  per  second 

b.  Metric 

Joule  and  calorie 

watt 

Forms  of  Energy 


Electrical 


Nuclear 


Characteristics  of  Energy 


—  Energy  Cannot  be  Created  or 
Destroyed. 


—  It  Can  Only  Be  Changed  From  One 
Form  to  Another. 


Potential  Energy  Kinetic  Energy 


bi  this  example  wood  represents  potentiai  eneigy  bi  the  fbrai  of 
cliemlcai  energy.  VVhen  {(fitted,  K  changes  to  idnetic  enei^y  and 
^ves  off  heat  eneigy  and  light  eneigy. 


Air  and  Fuef 
from  Carburetor 


Crankshaft 


Internal  Combustion  Engine 


External  Combustion  Engine 


Energy  and  Power 


Energy  —  Capacity  to  Do  Work  or  the 
Accomplishment  of  Viotk 


Power  —  Rate  at  Which  Energy  is  Usei 

r:  1  >  TM4 


stages  of  Power  Theory 

(Example  of  Electrical  Power  Shown) 


Input 


Conversion 


Transmission 


Output 


Coal 


Turblns  Qsneraior 
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ASSIGNMENT  SHEET  #1  —  IDENTIFY  TYPES  OF  ENERGY 
USED  IN  CONVERTING  ONE  FORM  OF  ENERGY  INTO  ANOTHER 


NAME 


SCORE 


A.      Identify  types  of  energy  used  In  converting  one  form  of  energy  into  another. 


Steam 


Electricity  to 
Power  Unes 


Generator 


1. 


water  to  steam.  It  converts  to  3. 


energy  In  the  fue!  converts  to  2. 


energy  to  convert 


.  ^  energy  to  spir  the  turbine.  The  turbine 

drives  the  generator  which  converts  It  to  4.   energy. 


ASSiGNMEMT  SHEET  #1 


8.     Identify  types  of  energy  used  In  converting  one  form  of  energy  to  another. 


1.   energy 


C.      Identify  types  of  energy  used  in  converting  one  type  of  energy  to  another. 


1.   

energy 
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ASSIGNMENT  SHEET  #2  —  SOLVE  PROBLEMS  CALCULATING  WORK, 

HORSEPOWER,  AND  TORQUE 


NAME   SCORE 


A.  Formulas 

1,    Work  ss  Force  x  Distance 

Z    Horsepower  «        Force  x  Distance 


Time  (in  seconds)  x  550 
or 

Force  X  Distance 


Time  (in  minutes)  x  33,000 
3.    Torque  «  Force  x  Radius 
B.  Problems 

(NOTE:  Round  answers  to  nearest  hundredth.) 

1 .    What  is  the  torque  if  a  force  of  25  pounds  is  applied  to  a  wheel  30  inches  in  diame- 
ter? 


Answer: 


2.    It  takes  55  pounds  of  force  to  move  a  200  pound  box  20  feet  across  the  floor.  How 
much  work  is  accomplished? 


Answer 


3.    If  a  force  of  20  pounds  is  applied  to  a  wrench  8  Inches  long,  how  much  Is  the 
torque? 


Answen 


4.    A  125-pound  woman  climbs  a  40  foot  flight  of  stairs  in  20  seconds.  How  much 
power  does  she  develop  performing  the  task? 

Answer:  
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5.  How  much  work  is  accompHshed  if  it  takes  100  pounds  of  force  to  move  a  350 
pound  object  12  feet? 

Answer  ,  

6.  A  2-ton  weight  Is  moved  a  distance  of  50  feet  across  the  floor.  The  force  necessary 
to  move  the  vtreight  is  200  pounds  and  the  time  required  is  two  minutes.  How  much 
pov^r  is  required  to  perform  this  task? 

Answer  .  ^  
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ANSWERS  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #1 


A. 

1. 

Chemical 

2. 

Heat 

3. 

Mechanical 

4. 

Electrical 

B. 

1. 

Nuclear 

2. 

Heat 

3. 

Mechanical 

4. 

Electrical 

C. 

1. 

Solar 

2. 

Heat 

3. 

Mechanical 

4. 

Electrical 

Assignment  Sheet  #2 

1. 

375  Ib.-ft. 

2. 

1100  ft.-lbs. 

3. 

160  Ib.-ft. 

4. 

.45  hp 

5. 

1200  ft.-lbs. 

6.     .15  hp 
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JOB  SHEET  #1      BUILD  A  SIMPLE  ELECTRIC  MOTOR 

FIGURE  1 

Commutator  Brush 


Materials 

1. 

Aluminum  sheet  (14  to  18  gauge) 

2. 

8d  (or  16d)  nali 

3. 

#24  coated  wire 

4. 

Copper  or  brass  strip  (6mm  wide) 

5. 

Ctopper  foil 

6. 

Solder  —  rosin  core 

7. 

Electrician^  tape 

8. 

Wbod  t>ase  (2  cm  x  10  cm  x  10  cm) 

9. 

Round  hsad  wood  screws 

10. 

Battery 
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11.  Household  cement/epoxy 

12.  Galvanized  sheet  steei  (24  to  28  gauge) 

B.  TooJs 

1.  SoWerlng  Iron 

2.  Sheet  metal  tools  (shear  and  bar  fold)  *lf  available 

3.  Tin  snips 

4.  Hand  drill  and  bits 

C.  Procedure 

1.    Cut  and  shape  metal  parts  as  shown  in  Illustrations.  (Figure  2-5) 


a.      Bend  generator  frame  and  drill  for  bearing. 
FIGURE  2 

(NOTE:  The  hole  size  for  bearing  hole  {Figure  3  needs  to  t>e  large  enough 
to  senre  as  a  bearing  for  commutator  shaft.) 


GENERATOR 
FRAME 


14  to  18  gauge 
aluminum 


r: . 
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Cut  and  bend  field  coH  core. 


FIGURE  3 


Cut  2  of  ©ach 


0.6  cm 


1.5  cm 


FIELD  COIL 
CORE 

24  to  28  gauge 
galvanized 
sheet  Iron 


Bend  field  coU  housing  and  drill  for  bearing. 


FIGURE  4 


Drill  for  t>eart(^ 


Cut,  bend,  and  drill  armature. 
FIGURE  5 


FIELD  COIL 
HOUSING 

14  to  18  gauge 
aluminum 


ARMATURE 

24  to  28  gauge 
galvanized 
sheet  iron 


Cut  2 
of  each 


0.8  cm 
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Z    Assemble  field  coil.  (Figure  6) 
FIGURE  6 


Electrical  tape 


FtELD  COIL 


a.  Remove  sharp  edge  from  at!  metal  pieces. 

b.  Assemble  metal  pieces  and  wrap  with  electric  tape. 

c.  Wrap  five  layers  of  coated  wire  over  electric  tape,  wlrnJing  slowly,  carefullvt 
and  in  the  same  direction. 

d.  Test  completed  field  coH  by  attaching  a  dry  cell  to  the  two  ends  of  the  wire 
coil  and  checking  with  a  compass. 

e.  Does  the  compass  needle  line  up  with  the  length  of  the  coH?  If  so,  pro- 
Assemble  armature. 

a.  Remove  sharp  edges  from  metal  pieces. 

b.  Assemble  pieces  and  wrap  with  electric  tape, 
c-      Race  shaft  in  center  of  assembly. 

d.  Wrap  armature  beginning  at  the  center,  leaving  several  centimeters  of  wire 
for  later  use. 

e.  Wind  carefully  from  the  shaft  to  the  end  and  back  again  to  the  center. 

f.  Repeat,  placing  four  layers  of  wire  on  the  one  side  of  the  shaft. 

g.  Cross  over  to  the  other  side  of  the  shaft  without  breaking  the  wire,  and 
wind,  going  from  center  to  end. 

h.  Repeat,  adding  four  layers  of  wire. 

I.      Leave  2  cm.  of  wire  at  the  end  for  later  use. 
j.      Test  armature  (step  2,d.) 
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Make  commutator.  (Figure  7) 
FIGURE  7 

strip  of  brown 


COMMUTATOR 


EL  Wrap  brown  craft  paper  (1  cm.  wide)  around  tt^e  shaft  until  a  cylinder  about 
7  mm  In  diameter  Is  formed.  Coat  with  household  cement  while  wrapping 
to  prevent  paper  from  slipping  and  provide  firm  surface  for  boishes  to  run 
on. 


b.      Add  commutator  segments  made  from  copper  foil  shaped  a?  ound  a  pencH 
when  glue  dries. 

c-      Leave  tabs  where  wires  from  coll  can  be  soldered. 

Make  brushes.  (Figure  8) 

FIGURE  8 


/  BRUSHES 
This  part  of  brush  must 
be  hammered  to  give  taper 
and  springiness 

Trim  to  shape 


a.  Cut  2  brushes  from  22  or  24  gauge  copper  or  brass  according  to  pattern. 

b.  Hammer  the  tip  of  the  brush  to  give  taper  and  springiness. 

c.  Trim  brushes  to  shape. 

d.  Bend  brushes  to  shape. 
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6.    Assemble  armature  assembly. 


Lug  for 

attaching  wire 

from  armature  ARMATURE  ASSEMBLY 
coll 


a      Place  the  shaft  of  the  commutator  In  the  center  of  armature. 

b.      Shaft  must  fit  snugiy.  if  it  Is  necessary,  solder  or  epoxy  s^aft  to  armature 
to  prevent  slippage. 

c      Remove  enamel  coating  from  ends  of  wires, 

d.      Solder  wires  to  commutator  tabs. 

7.    Attach  field  coif  to  field  coil  housing.  (See  F''*  •  1) 

a    Attach  armature  and  generator  frairie  to  flet  housing. 

9-     Fasten  total  assembly  to  base.  Spin  the  armatu.    if  blndlrig  occurs,  free  pres- 
sure by  bending  frame  so  top  is  moved  off  of  shaft. 

10.  cup  brushes  onto  frame,  placing  electrical  t?pe  underneath  for  Insulation  so  that 
the  brushes  rub  lightly  on  commutator  sef.ments. 

11.  Connect  one  brush  to  a  lead  from  the  fi€ld  coll. 

12.  Connect  the  other  brush  and  field-coil  lead  to  the  binding  posts  of  the  cell. 


FIGURE  9 


Commutator 
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Test  motor. 
FIGURE  10 


Commutator  Brush 


ENERGY/POWER  CONVERSION  AND  MEASUREMENT 

UNIT  IhE 

JOB  SHEET  #2  ~  BUILD  A  SOLAR  COOKER 

Tools  and  materials 

1.  Materials 

8.      2  f^t  of  1  X  4  clear  pine  for  uprights 

b.  2^h  feet  of  1  x  6  clear  pine  for  sitle  pieces 

(NOTE:      plywood  could  be  substituted  for  clear  pine.) 

c.  2  feet  of  1  X  10  clear  pine  for  base 

d.  Two  2V2  Inch  x  V*"  twits  with  wing  nuts 

e.  Four  washers  to  fit  bolts 

f.  One  16  X  18  Inch  ptece  of  reflective  sheet  aluminum 

g.  Two  dozen  Va  inch  aluminum  brai<^ 

h.  Two  "L"  braces 

i.  Four  pan  head  screws  (#8  x  ^k*) 

2.  Tools 

a      Hand  drill  and  bits 

b.  Back  saw 

c.  Tty  square 


JOB  SHEET  #2 


Procedure 
1.     Buiid  reffector  unit.  {Figure  1) 
FIGURE  1 


(NOTE:  The  teacher  can  make  a  template  of  the  circle  for  student  use.) 

a.  Marie  and  cut  curved  side  pieces. 

b.  Ctamp  side  pieces  together  and  sand  and  plane  to  shape. 

c.  Bend  aluminum,  wvorking  carefully  to  avoid  creasing  It,  to  fit  the  curve  of 
the  side  pieces.  Mirror  finish  may  t>e  protected  by  taping  tissue  paper  over 
it  during  assembly. 

d.  Damp  side  pieces  18"  apart  on  a  level  surface  with  curved  edges  up. 

e.  Use  brads  to  tack  aluminum  to  side  pieces, 

f.  Follow  given  dimensions  precisely  for  shape  of  side  pieces  and  spit  holes 
to  assure  proper  focus. 

g.  Notch  both  side  pieces,  V4*  x  V*"  notch  In  center:  Notches  should  be 
square  to  hold  skewer  in  pl^e. 
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Cut  a  1"  X  1"  notch  In  the  left  side  of  cooker  for  alignment,  ^M"  up  from 
skewer  notch. 


FIGURE  2 


Vie"  Sun 
Hole 


Aluminum  Tab 


.Target  Spot 
(Black) 


I.      Make      black  dot  In  center,  tKJttom  of  notch  for  a  target  spot. 
J.      Cut  aluminum  tab  (3/4*  x  2*^  and  drill  '/le*'  hole  for  sun. 
k.      Drill  Vsa"  holes  In  corners  for  brads  and  paint  black. 
Make  cooker  assembly. 

a.  Cut  uprights  (12"  per  side). 

b.  Drill  holes  In  side  pieces  and  uprights.  Clamp  and  drill  at  the  same  time. 

c.  Attach  cooker  to  uprights  using  bolts,  washers,  and  wing  nuts.  (Figure  3) 
FIGURE  3 


Wingnut 


Washer 


J 


Vyfeisher 
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d.  Set  uprights/cooker  on  base,  mark  holes;  remove. 

e.  Drill  holes  where  marked. 

f .  Replace  on  holes  and  assemble. 


FIGURE  4 


Sotar  Cooker  Assembty 


Test  cooker. 

a      Point  reflector  directly  at  the  sun. 

b.  Maintain  by  tilting  and  positioning  from  time  to  time. 

c.  Use  sun  alignment  hole  to  determine  proper  angle.  When  sun  rays  hit 
directly  on  target  spot.  It  is  in  alignment 

d.  Check  alignnnent  on  a  sunny  day;  adjust  by  shifting  aluminum  tab. 

e.  Wrap  food  in  aluminum  foil,  dull  side  out,  to  enham»  heat  bulkJup  and 
keep  grease  from  dripping. 
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Tfest  for  solar  cooker  efficiency 

a.  Place  a  baby  food  jar  full  of  water  (4  oz.)  on  ttie  center  of  the  skewer.  Attach 
by  wire  or  set  on  a  large  wasfier  taped  to  skewer  with  electrical  tape. 

b.  Check  water  temperature  tjefore  starting  experiment  and  at  five-mlnute 
Intervals  recording  the  temperature. 

c.  Set  up  a  control  for  the  experiment  by  placing  another  baby  food  jar  (same 
size  and  water  amount)  on  the  ground  close  to  the  cooker. 

d.  Check  control  jar  at  5>mlnute  Inten^als  for  temperature  and  record. 

e.  Compare  temperature  of  control  and  experimental  jars  taken  at  the  same 
5-mlnute  Intervals. 
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PRACTICAL  TEST 
JOB  SHEET  #1  -  BUILD  A  SIMPLE  ELECTRIC  MOTOR 

STUDENT'S  NAME   DATE 


EVALUATOR  S  NAME  ^  ATTEMPT  NO. 


Instructions:  When  you  are  ready  to  perform  this  task,  ask  you  Instructor  to  obsenre  the  proce- 
dure and  complete  this  form.  All  Items  listed  under  "Process  Evaluation"  must  receive  a  "\tes" 
for  you  to  receive  an  overall  performance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "Yes"  or  "No"  blanks  to  designate  w^hether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again.) 

The  student:  YES  NO 

1.  Checked  out  proper  tools  and  materials,     

2.  Gut  and  shaped  metal  parts.    ZZZH 

3.  Assembled  and  tested  field  coll.    — — 

4.  Assembted  and  tested  armature.     

5.  Made  commutator.   

6.  Made  brushes.  '~ 

7.  Assembled  armature  assembly.  ZZZZZ 

8.  Assembled  field  core,  field  core  housing,  generator  frame,  and 
armature. 

9.  Connected  brush  to  field  core  lead  and  tested  motor.  IIZZI  " 

10.  Checked  in/put  away  tools  and  materials.     

11.  Cleaned  the  work  area.   

12.  Used  proper  tools  correctly    ZZZZ 

13.  Performed  steps  In  a  timely  manner  {  hrs.  ^min.  sec.)     I   [  

14.  Practiced  safety  mies  throughout  procedure.    _  _ 

15.  Provided  satisfactory  responses  to  questions  asked.   


EVALUATOR'S  COMMENTS: 


PRACTICAL  TEST 


PRODUCT  EVALUATION 

tEVALUATOR  NOTE:  Rat©  the  student  on  the  following  ciiteiia  by  circling  the  appropriate  num- 
Ijers.  Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrate,  (^e  performance 
evaJuation  key  t)elow.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  t>e  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


4 

3 

2 

1 

Metal  parts 

Meets 

Requirements 

Minor 

Adjustment 

Major 

Adjustment 

Replace 
Part 

4 

3 

2 

1 

Field  Coii 

Operable 

Minor 
Adjustment 

Major 

Adjustment 

Non-operable 

4 

3 

2 

1 

Af  .nature 

Operable 

Minor 
Adjustment 

Major 

Adjui^tment 

Non-o{>srable 

4 

3 

2 

1 

Motor 

Operable 

Minor 

Adjustment 

Major 

Adjustment 

Non-operable 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  Ki 


4  —  Skilled  —  Can  perform  job  with  no  additional  training. 

3  —  Moderately  skilled  —  *  ias  performed  job  during  training  program;  limited 

addltbneJ  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  job  during  training  program;  addittonal 

training  is  required  to  d6vek>p  skill. 
1      Unskilled  —  Is  familiar  with  process,  but  is  unable  to  perform  job. 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  coinckie  with  a  competency  profile,  total 
the  des^nated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 
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UNIT  H  E 

PRACTICAL  TEST 
JOB  SHEET  #2  —  BUILD  A  SOLAR  COOKER 

STUDENTS  NAME   DATE  


EVALUATOR'S  NAME  ATTEMPT  NO. 


Instructions:  When  you  are  re^Kiy  to  perfwm  this  task,  ask  ymi  instnjctor  to  ot>serve  the  proce- 
dure and  complete  this  form.  Al!  Items  listed  under  "Process  Evaluation"  must  receive  a  "Ybs" 
for  you  to  receive  an  overall  performance  evaluatton. 

PROCESS  EVALUATION 

(EVALUATOR  NOTE  Place  a  check  mark  In  the  "Yes"  or  "No"  blanks  to  designate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure,  ff  the  student  Is 
unable  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  again,) 

The  student  YES  NO 

1.  Checked  out  proper  tools  and  materials.     

2.  Marked  and  cut  sk)e  pieces  of  reflector  unit;  planed  and  sanded 

to  shape,     

3.  Bent  aluminum  to  fit  curve  of  side  pieces.     

4.  Clamped  side  pieces  and  set  up  18*  apart;  tacked  aluminum  on 

with  brads.     

5.  Notched  both  sWe  pieces  Va"  x  Va",  centered,  for  skewer,     

6.  Notched  left  side  piece  1"  x  1",  ^4"  up  from  skewer  notch.     

7.  Made      black  dot  in  center  of  bottom  of  1"  notch  for  target 

spot.     

8.  Cut  aluminum  tab  and  drilled  sun  hole  and  mounting  holes.     

9.  Cut  uprights  fw  cooker.    

10.  Drilled  holes  In  uprights  and  side  pieces  of  cooker  and  attacked 

to  uprights.     , 

11.  Set  upHghtateooker  on  base  and  mari<ed  holes,  drilled  and 

as^mbled.     

12.  "^sted  cookec   

13.  Checked  In/put  away  tools  and  materials.     

14.  Cleaned  the  wori(  area.     

15.  Used  proper  toots  correctly.     

16.  Performed  steps  In  a  timely  manner  (  hrs.  min.  sec.)  

17.  Practteed  safety  rules  throughout  procedure.     

ia  Provided  satisfactory  responses  to  questions  asked.     


EVALUATOR'S  COMMENTS: 


PRACTICAL  TEST 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers. Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  t>e  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  is  unable  to  denKjnstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  sutHnitted  for  evaluation.) 


Criteria: 


Cooker  assemt>ty 

4 

Meets 

Specifications 

3 

Minor 

Adjustment 

2 

Major 

Adjustment 

1 

Rework 

4 

3 

2 

1 

Very 

Reflector  unit 

Effective 

Effective 

Modify 

Redesign 

BTU 

4 

Wide 

temperature 
change 

3 

Moderate 

temperature 

change 

2 

Some 

temperature 
change  ^ 

1 

iJttle 

difference 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  job  with  no  addittonal  training. 

3  ~  Moderately  skilled  —  Has  performed  Job  during  training  program;  limited 

addition€d  training  may  be  required. 
2  —  Limited  skill  —  Has  performed  Job  during  training  program;  additional 

training  Is  required  to  develop  skill. 
1  —  Unskilled  —  Is  familiar  with  process,  but  is  unable  to  perform  job. 


(EVALUATOR  NOTE;  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  In  "Product  Evaluation"  and  divide  fc>y  the  total  number  of  criteria.) 
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NAME 


SCORE 


TEST 


1. 


Match  the  terms  on  the  right  with  the  correct  definitions. 

 a.  A  type  of  fuel  cell  that  provides  steady  cur- 
rent across  the  terminal  to  drive  electrical 
motors 


The  process  of  changing  from  one  form  to 
another 


.c.      An  organized  way  of  doing  a  job  or  task 

_d.  A  device  or  strip  of  curved  metal  used  to 
convey  current  from  the  armature  to  the 
brushes 

.e.  The  property  which  enables  certain  metals 
and  metallic  oxides  to  attract  other  metals 


1.  Armature 

2.  Commutator 

3.  Conversion 

4.  Electromagnet 

5.  Hydroxcelf 

6.  Photovoltaic 

7.  System  model 

8.  Magnetism 


2.    Match  the  forms  of  energy  on  the  right  with  the  con-ect  descriptions. 


-C. 


The  energy  of  motion,  the  most  common 
and  visible  form  of  energy 

The  visible  part  of  radiant  energy  consists  of 
electromagnetic  waves  traveling  through 
space 

Energy  produced  by  chemical  changes;  the 
source  of  energy  for  all  living  things 

The  motion  of  tiny  Invisible  particles  of  mat- 
ter called  electrons 


1.  Chemical  energy 

2.  Electrical  energy 

3.  Heat  energy 

4.  Light  energy 

5.  Mechanical  energy 

6.  Nuclear  energy 


3.    Complete  the  following  statements  concerning  characteristics  of  energy  by  circling  the 
correct  words. 


a. 
b. 

c. 

d. 


Energy  (can»  can  not)  be  created  or  destroyed. 

Energy  {can,  can  not)  be  converts  from  one  form  to  another  form. 

Wb  are  usually  trying  to  convert  (kinetic,  potential)  energy  such  as  chemical  or 
nuclear  fuels  Into  (kfaietic.  potontlat)  energy  such  as  mechanical  or  electrical 
energy. 

An  example  of  conversion  would  be  (exerctoe,  an  etecttic  motoi)  In  which  chemi- 
cal energy  converts  to  mechanical  energy  and  thermal  energy. 
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4.  Distinguish  between  the  types  of  conversions  by  placing  a  "D"  for  direct  conversion 
and  an  "I"  for  Indirect  conversion  next  to  the  correct  descriptions. 

 a.      When  several  conversions  must  take  place  before  the  energy  Is  In  the  right 

form  to  do  work 

 b.      When  energy  is  used  after  only  one  conversion 

5.  Distinguish  betvkfeen  the  types  of  combustion  engines  by  placing  an  "X"  next  to  charac- 
teristics of  the  Internal  combustion  engine. 

.a     Gas,  after  being  pressurized  by  heat,  Is  piped  to  the  engine. 

-b.      Is  designed  to  vaporize  and  burn  a  mixture  of  air  and  fuel  enclosed  In  a 
chamber  called  a  cylinder 

_c.      Piston  In  cylinder  may  use  two  strokes  or  four  strokes  to  complete  a  power 
cycle 

_d.      The  heat  energy  Is  produced  outside  of  the  engine 


Distinguish  between  energy  and  power  try  placing  an  "X"  next  to  the  definition  of 
energy. 

 a.      Capacity  to  do  work  or  the  accomplishment  of  work 


.b.      Rate  at  which  energy  is  used  —  work/time 


Arrange  in  order  the  stages  of  the  ba&iw  power  theory  by  indicating  the  first  stage  as  1, 
the  second  stage  as  2,  and  so  on  for  each  stage. 

 a.  Output 

 b.      Conversion  and  control 


.c.  Input 

_d.      Transmission  and  control 


8.    Complete  the  following  statements  concerning  the  measurement  of  energy  and  power 
by  placing  the  correct  number  designations  In  the  appropriate  blanks. 

 ^a.      Any  push  or  pull  on  an  object  Is  ihe  definition  of  


1)  Pressure 
^  Force 
3)  Wbfk 
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,  b.      The  standard  U.S.  unit  of  measurement  for  work  is  

1)  Pound 

2)  Horsepower 

3)  Foot-pound 

 a.      The  standard  U.S.  unit  of  measurement  for  power  is  . 

1)  f=^und 

^  Horsepower 

3)  Foot-pound 

 d.   is  the  useful  motion  or  motion  that  results  In  something 

useful  being  done. 

1)  Work 

2)  Force 

3)  Pressure 

 e.      British  thermal  units  —  The  heat  needed  to  raise  the  temperature  of  one 

pound  of  water  degree^s)  Fatirenheit. 

1)  10 

2)  5 

3)  1 

I  _  Force 

1}  Torque 

2)  Force 

3)  Pressure 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

9,     Identify  types  of  energy  used  In  converting  one  form  of  energy  into  another.  (Assign- 
ment Sheet  #1) 

10.  Solve  problems  calculating  work,  horsepower,  and  torque.  (Assignment  Sheet  #2) 

11.  Demonstrate  the  ability  to: 

a.  Build  a  simple  electric  motor.  (Job  Sheet  #1) 

b.  Build  a  solar  cooker.  (Job  Sheet  #2) 
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UNIT  il-E 

ANSWERS  TO  TEST 


1.  a.  5 

b.  3 

c.  7 

d.  2 

e.  8 

2.  a.  5 

b.  4 

c.  1 

d.  2 

3.  a.  Can  not 

b.  Can 

c.  Potential,  kinetic 

d.  Exercise  . 

4.  a.  t 


b.  D 
5.     b,  c 


6.  a 

7.  a.  4 

b.  2 

c.  1 
U.  3 

8.  a.  2 

b.  3 

c.  2 

d.  1 

e.  3 

f.  3 

9.-10.     Evaluated  to  the  sat'sfaction  of  the  instructor 
11.     Perfoifnance  skills  evaluated  to  ttie  satisfaction  of  the  Instructor 


POWER  TRANSMISSION,  CONTROL, 

AND  STORAGE 
UNIT  lll-E 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  Identify  sln^pte  machines  and  con- 
trot  devices^  determine  the  mechanical  advantage  of  a  lever,  and  design  and  build  a  model 
racei:  Competencies  will  be  denfKjnstrated  by  completing  the  assignn>ent  sheets.  Job  sheets, 
and  unit  tests  with  a  minimum  score  of  86  percent. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  the  terms  related  to  power  transmission,  control,  and  storage  with  the  cor- 
rect definitions. 

2.  Distinguish  between  the  types  of  power  systems. 

3.  Distinguish  t^tween  the  types  of  fluid  power  systems. 

4.  Match  parts  of  fluid  power  systems  with  the  correct  descriptions. 

5.  List  in  order  the  stages  of  fluid  power  systems. 

6.  Complete  statements  concerning  the  stages  of  electrical  power  systems  eund  their 
devices. 

7.  Identify  types  of  simple  machines. 

a  Select  from  a  list  functions  of  machines. 

9.  Match  terminology  related  to  machines  with  the  correct  definitions. 
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OBJECTIVE  SHEET 

10.  Identify  types  of  motion. 

11.  Select  from  a  list  the  laws  of  motion. 

12.  Match  terminology  related  to  motion  with  the  correct  definitions. 

13.  Identify  devices  for  transmitting  and  controlHny  nnechanical  power. 

14.  Complete  statpments  concerning  storing  potential  and  kinetic  energy. 

15.  Solve  problems  calculating  velocity  and  miles  per  hour.  (Assignment  Sheet  #1) 

16.  Design  a  model  racer  using  a  system  model.  (Assignment  Sheet  #2) 

17.  Ctenwnstrate  the  ability  to: 

a.  Determine  the  mechanical  advantage  of  a  lever.  (Job  Sheet  #1) 

b.  Build  a  model  racer.  (Job  Sheet  #2) 
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POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  Itl-E 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  and/or  invite  resource  people  j  class  to  supplement/rein- 
force information  provided  In  this  unit  of  Instruction. 

(NOTE:  This  activity  should  t>e  completed  prior  to  the  teaching  of  this  unit.) 

B.  Make  transparencies  from  the  transparency  masters  Included  with  this  unit, 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  oblectlves. 

E.  Provide  students  with  information  and  assignment  sheets. 
R      Discuss  Information  and  assignment  sheets. 

(NOTE:  Use  the  transparencies  to  enhance  the  Information  as  needed.) 

G.  Provide  students  with  job  sheets. 

H.  Discuss  and  demonstrate  the  procedures  outlined  in  the  job  sheets. 

I.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1-    Show  videos  and/or  films  on  hydraulics,  pneumatics,  rolxitics,  and  other  power 
transmission  methods. 

2.  Have  students  bring  pictures  of  examples  of  how  hydraulics  and  pneumatics  are 
used  in  todayls  technology  from  newspapers  and  magazines  for  display. 

3.  Arrange  a  field  trip  to  view  fluid  devices  on  heavy  construction  equipment. 

4.  Mechanical,  hydraulic,  pneumatic,  and  robotic  trainers  may  be  used  in  this  unit. 

5.  Use  syringes,  plastic  tubing,  and  other  materials  to  build  a  robot.  Demonstrate  the 
principles  of  hydraulic  and  pneumatic  movenrient. 

6.  Have  students  build  mode!  rockets  from  kits.  Kits  rrtay  be  purc*'ased  at  local 
hobby  shops. 

7.  Construct  a  wind  tunnel  to  test  the  student-designed  cars. 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

8.  You  may  wish  to  have  students  build  their  design  race  cars  from  scratch  or  from 
kits.  Kits  may  be  purchased  from  the  following: 

Pitsco,  Inc. 
Box  1328 

Pittsburg,  KS  66762 

9.  AIASA.  the  American  Industrial  Art  Student  Association,  sponsors  Metric  "500" 
races  in  many  states  and  a  national  conference  in  which  this  is  one  of  the  28  com- 
petltlNfe  events.  Discuss  with  students  whether  or  not  they  would  like  to  compete. 

10.     Meet  Individually  with  students  to  evaluate  their  progress  through  this  unit  of 
instruction,  and  indicate  to  them  possible  areas  for  improvement. 

J.      Give  test. 

K.      Evaluate  test. 

L      Reteach  if  necessary. 

REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Bame,  E.  Allen,  and  Paul  Cummings.  Exploring  Technology.  V\torcester,  MA-  Davis  Publi- 
cations. Inc.,  1980. 

B.  Bohn,  Ralph  C,  et.  al.  Energy,  Power,  and  Transportation  Technology.  Peoria,  IL:  Bennett 
&  McKnIght.  1986. 

C.  Groneman,  Chris  H.  and  John  L.  Feirer.  General  Industrial  Education  and  Technotoav. 
7th  ed.  New  York:  McGraw-Hill,  1^. 

D.  Hanks,  Boyd.  Race  Can  Salt  Lake  City.  UT:  Quest  Publishing  Company.  1977. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

A.  Films 

1.  Mechanics  of  Fluidsi:  Fundamental  Principles  of  Flow  (23  min.  color) 
University  of  Illinois 

Visual  Aids  Service 
1325  South  Oak  Street 
Champaign,  IL  61820 

2.  Ftuid  Flow  in  Hydraulic  Systems  (10  min.  color) 
University  of  Illinois 

Visual  Aids  Service 
1325  South  Oak  Street 
Champaign,  IL  61820 
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INSTRUCTIONAL  MATERIALS  INCLUDED  IN  THIS  UNIT 


VHieos 

1.  For  Years  to  Come,  Chrysler  Corporation.  {26  min.)  Available  in  16  mm,  ■V4''  U- 
Matlc.  Vs"  Beta,  or  V?"  VHS  from  the  following: 

Marathon  International  Productions.  Inc. 
211  East  51  St  Street 
New  York,  NY  10022 

2.  Believing  the  Dream,  (20  min.).  19^.  Documents  the  designing  and  testing  of  a 
dragster  and  the  development  of  a  vocational  student  organization  competitive 
event  around  the  dragster.  Availal)le  from: 


Pitsco,  Inc. 
Box  1328 

Pittsburg.  KS  66762 
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INFORMATION  SHEET 


I. 


Terms  ami  definHkms 


A.  Battery  ~  Two  or  more  cells  connected  together 

B.  Cell  -~  A  container  that  holds  electrodes  and  electrolytes  for  generating 
electricity  by  chemical  action 

C.  Circuit  —  The  complete  path  of  an  electric  current 

(NOTE  A  circuit  must  have  4  parts  —  A  source  of  power,  a  conductor,  a 
switch,  and  a  load.  The  following  illustrations  show  these  parts  in  an  open 
circuit  and  In  a  closed  circuit.  An  open  circuit  is  usually  broken  by  an  open 
switch  or  a  disconnected  wire.  A  closed  circuit  is  required  for  current  flow.) 


D.  Conductor  —  A  substance  capable  of  transmitting  electricity  easily 
Examples;   Silvei;  copper,  aluminum 

E.  Electric  current  —  The  movement  of  electrons  through  a  conductor 

F.  Engine  —  Device  that  converts  any  form  of  energy  into  mechanical  energy 

G.  Fluid  —  Any  liquid  or  gas 

H.  Inertia  —  The  tendency  of  an  object  at  rest  to  remain  at  rest,  and  of  an 
object  in  motion  to  continue  in  motion 

I.  Insulator  —  A  substance  that  does  not  allow  the  transmitting  of  electricity 
Examples:   Glass,  dry  wood,  rubber 

J.  Machine  —  Device  that  changes  the  relationship  between  force  and  speed 
K.  Motor  —  An  electrical-  or  fluid-operated  device  that  produces  rotary  motion 
L      Vbltage  —  The  electromotive  force  that  causes  electrons  to  move  through  a 


Switch  (Closed) 
Simple  Circuit  (Closed  Circuit) 


Switch  (Open) 
SinTpie  Circuit  (Open  Circuit) 


circuit 
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Types  of  power  systems 

A.  Fluid  power  —  Involves  the  use  of  a  liquid  or  a  gas  within  an  active  system 
to  transmit  energy. 

B.  Electrical  power  —  Involves  the  use  of  conductive  material  to  transmit 
energy, 

C.  Mechanical  power  —  Involves  the  use  of  gears,  pulleys,  ??elts,  levers, 
shafts,  and  similar  devices  to  transmit  energy. 

Types  of  fluW  power  systems 

A.  Hydraulic  systems  —  Use  liquid  under  pressure  to  produce  motion  and  per- 
form work. 

Examples:   Lifts,  landing  gears 

B,  Pneumatic  systems  —  Use  air  or  gas  under  pressure  to  produce  nratlon 
arul  perform  vffbrk. 

Examples:   Bellows,  air  compressors 
Parts  of  fluid  power  systems  (Transparency  1) 

A.  Fluid  —  Gcs,  liquid,  or  both  which  serves  as  scurce  of  energy 

B.  Reservoir  or  receiver  —  Container  that  stores  fluid 

C.  Pump  or  compressor  —  Supplies  fluid  under  pressure  and  converts 
mechanical  power  to  fluid  power 

(NOTE-  Pumps  are  used  In  hydraulic  systems,  and  compressors  are  used  In 
pneumatic  systems.  Compressors  force  gas  molecules  together  to  keep 
the  gases  moving  at  the  correct  pressures.  Liquids  cannot  be  compressed 
the  way  gases  can,  so  liquid  systems  use  pumps.) 

D.  Filter  —  Device  t'-at  cleans  the  fluid  as  it  travels  through  the  system 

E.  Transmission  lines  —  A  system  of  pipes  and  hoses  that  carry  fluid 

F.  Control  valves  —  Devices  that  regulate  the  fluid  pressure,  flow  rate,  and 
direc  .ion 

(NOTE:  There  are  many  types  of  valves  and  each  is  designed  for  specific 
purposes  such  as  startlng-stopping,  preventing  l>ackflow,  or  for  safety  pur- 
poses such  as  pressure  relief  valves.) 

G.  Actuator  —  A  cylinder,  motor,  or  other  converter  that  changes  fluid  pressure 
Into  the  desired  mechanical  form 
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Stages  of  fluid  power  systems 

A.  Source  (Input)  —  Fluid  jx>wer  Is  always  a  secondary  form  of  power.  The  pri- 
mary source  Is  tl>e  engine  or  elevtric  motor. 

B.  Transmission  and  control  —  Fluid  power  Is  transmitted  through  pipes  and 
hoses. 

C.  Use  (output)  —  Fluid  power  must  be  changed  back  to  mechanical  power. 
Stages  of  eiectrical  power  systems  and  their  devices  (Transparencies  2-4) 

A.  Devices  for  generation  of  electrical  power  (input) 

1.  Cells  —  Used  to  store  energy  and  deliver  It  on  demand 

a.  Primary  cell  —  Produces  power  by  direct  chemical  conver- 
sion. Once  the  chemical  is  used  up,  It  cannot  be  recharged 
and  Is  thrown  away. 

b.  Secondary  cell  —  Converts  electricity  Into  chemical  energy, 
holds  it  until  needed,  and  changes  it  back  into  electricity.  Must 
be  recharged  by  another  power  source  after  Its  chemical 
energy  is  used  up. 

(NOTE  Secondary  cells  are  often  grouped  together  to  form 
storage  Ijatteries.) 

2.  Generators  —  Generate  current  that  flows  In  only  one  direction 
(direct  cun-ent  —  DC) 

3.  Alternators  —  Generate  cun'ent  that  changes  directton  many  times  a 
second  (alternating  current  —  AC) 

B.  Devices  for  control  of  electrical  power 

1.    On-Off  control  devices  (switches) 

a.  Manual  switch  ->  Most  common  electrical  a>ntrol  device 
Example:   Common  on-off  light  switch 

b.  Relays  —  Allow  the  control  of  a  circuit  from  a  remote  location 

c.  Transistors  —  Control  like  relays  except  they  have  no  moving 
parts;  solid  state 
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Z     Directional  and  overload  control  devices 

a      Diodes  —  Permit  current  to  flow  in  only  one  direction;  solid 
state 

b.  Fuses  —  Protect  a  circuit  from  dangerous  overloads;  must  be 
replaced  after  use 

c.  Circuit  breakers  ~  Have  the  same  Job  as  a  fuse,  but  can  be 
reset  by  hand  after  circuit  Is  broken 

3.    Current  and  voltage  control  devices 

a.  Transformers  —  Allow  current  to  be  stepped  up  or  down 

b.  Resistors  —  Reduce  current  flow  and  control  voltage  drop 

C.  Devices  for  transmission  of  electrical  power  ~  Current-carrying  wires  con- 
sisting of  a  conductor  sunrounded  by  an  Insulating  material 

(NOTE:  Electricity  is  transmitted  more  efficiently  than  any  other  form  of 
power.) 

D.  Devices  for  output  of  electrical  power 

1.  Solenoids  —•  Change  electricity  into  linear  motion 

2.  Motors  —  Change  electricity  into  rotary  motion 
Types  of  simple  machines 

A.      Lever  ■—  A  bar  that  rests  on  a  pivot  point  (fulcrum)  and  so'Tie  point  along  the 
bar. 

1.    First  class  lever 

Examples:   Teeter  totter,  wrench 
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2.    Second  class  lever 


Example:  Wheelbarrow 


Example:   Human  arm 


B,     Wheel  and  axle  —  Wbrks  on  the  same  principle  as  a  lever,  radius  of  wheel 
acts  as  the  lever,  center  of  the  axfe  Is  the  fulcrum 


erJc 
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D.     Inclined  plane  —  A  machine  that  makes  use  of  a  sloping  surface 


Force  *=  150  lbs. 
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E.     Wedge  —  Two  inclined  planes  placed  so  that  the  sloping  sides  come 
together  at  a  point 


R      Screw  —  An  inclined  plane  cut  In  a  spiral  around  a  cone  or  shaft 


(NOTE  All  other  machines  are  variations  or  combinations  of  thero  six  sim- 
ple machines^ 


Vilt.     Fitnctkms  of  machines  —  lb  modify  mechanleaS  power 

A.  To  Increase  force 

B.  To  Increase  distance 

C.  To  change  direction 

IX.     Terminology  related  to  machbies 

A.     Efficiency  —  Ratio  of  the  wori<  output  to  the  work  Input 


Work  output 
Work  input 


X  100% 


5vl 
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B.  Effort  —  Force  applied  to  the  machine 

C.  Friction  —  Resistance  to  motion  between  two  surfaces  in  contact;  results 
in  energy  in  the  form  of  heat 

{NOTE:  Bearings  and  lubrication  are  used  to  reduce  friction  in  mechanical 
devices.) 

D.  Fulcrum  —  The  turning  or  pivot  point  of  a  lever 

E.  Mechanical  advantage  (MA)  —  The  Increase  In  force  that  you  gain  from 
using  a  machine 


MA  = 


Resistance 
Effort  " 


R 


Resistance  —  Force  overcome  by  the  machine 


X.     Types  of  motton 


A. 


Rotary  —  Circular  or  turning  motion 


Examples:   Fan.  wheel,  motor 


Reciprocating 


Up  and  down  motion 


Example:  Piston 
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C.      Linear  —  Motion  in  a  straight  line 
Example:   Jet  engine 


XI.     taws  of  motion  <Nevv!ofi'$} 

A.  First  Law  of  Motion  —  Every  object  continues  In  its  state  of  rest  (Inertia)  or 
of  uniform  straight-line  motion  unless  acted  upon  by  an  unbalanced  force. 

B.  Second  Law  of  Motion  —  The  net,  unbalanced  force  acting  on  an  object  Is 
directly  proportional  to,  and  In  the  same  direction  as,  the  acceleration  of 
the  object. 

C.  Third  Law  of  Motion  —  To  every  action  there  Is  an  opposite  and  equal  reac- 
tion. 

XIL     Terminology  related  to  motion 

A.  Acceleration  —  An  increase  in  the  speed  of  an  object 

B.  Deceleration  —  A  decrease  in  the  speed  of  an  object 

C-  Momentum  —  The  measured  foice  of  a  moving  body  The  faster  a  body 
moves,  or  the  greater  its  weight,  the  greater  Its  momentum. 

D.  \teloclty  —  The  speed  of  an  object;  distance  per  unit  of  time 

XIII.     Devices  for  transmitting  and  controlling  mechanicai  power  (Transparency  5} 

A.  Gears  —  Wheels  that  have  teeth  cut  on  their  outside  surfaces 

B.  Pulley  —  Metal  or  plastic  wheel  grooved  around  the  outside 
C-      Belt  —  A  flexlt>!e  material  used  to  drive  pulleys 

D.  Sprocket  and  chain  —  Like  gears  except  they  are  driven  by  chains  instead 
of  by  other  sprockets 

E.  Clutch  —  A  device  used  to  disconnect  or  connect  a  power  train 

F.  Universal  Joint  —  A  coupling  that  allows  for  alignment  change 
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Storing  potontfal  and  kin«tic  energy 

A.  Storing  potential  energy  ~  Ctiemlcal  and  nuclear  energy 

1.  Can  be  stored  for  lengthy  periods 

2.  Some  may  be  Ikjulf  ted  (natural  gas)  or  pressurized  ^propane)  to  make 
them  easier  to  t>e  transported  or  stored. 

B.  Storing  kinetic  energy  —  Heat,  snechanical,  and  electrical  energy 

1.  May  be  stored  momentarily  or  temporarily 

2.  Examples  of  momentary  storage  include  electrical  storage  In  capaci- 
tors and  mechanical  storage  In  a  metal  spring. 

3.  Examples  of  temporary  storage  include  electrical  storage  In  batter- 
ies, heat  storage  in  a  heat  storage  tank,  and  m^hanicai  storage  in  a 
dam. 
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Parts  of  a  Fluid  Power  System 

(Hydraulic  System  Shown) 


Piston 


Operating  Cyiinder 


W  Reversing  Reiief  Valve 
f  Valve 


Pump 


Transmission 
Lines 


Pump  Drive 
Shaft 


Reservoir 
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Electrical  Power  Devices 

(Input) 


Battery  Ceils 


Secondary 


Primary 


Baishes 


Magnetic  Field 


Slip  Rings 


Permanent  Magnets 
Armature  (Wire  f-oop) 

Alternator 

(AC) 


Generator 

(DC) 
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Electrical  Power  Devices 

(Control) 


Slide  Switch 


Switches      Toggle  Switch 


Transistors 


4  #3 


Fuses 


Resistors 


Diode 


i. 

t.,..:.j 

V'  -J 

1  ■  J  ^ 

Circuit  Breaicor 


Transformer 

(Iron  Core) 


Electrical  Power  Devices 

(Transmission  and  Output) 


Motors 


Mechanical  Power  Devices 


Gears  Pulleys  and  Belt 


Chain 


Universal  Joint 
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ASSIGNMENT  SHEET  #1  —  SOLVE  PROBLEMS  CALCULATING 
VELOCITY  AND  MILES  PER  HOUR 


NAME  =  SCORE 


(NOTE:  This  activity  will  enable  yov  to  compute  the  miles  per  hour  of  the  model  racer  that  will 
t>e  built  later  in  this  unit.) 

A.  Formulas 

1.  To  calculate  mph,  the  velocity  of  the  object  must  be  known.  The  formula  for  veloc- 
ity measurement  Is: 

 distance  in  same  direction   ^,  d 

Velocity  =  — - —  -  ■■  or  V  -  - 

time  t 

2,  Mph  is  the  distance  which  an  object  would  travel  in  one  hour. 
V  X  60  sec  X  60  min 


Mph 


5280  ft 


Using  the  velocity  of  the  object,  Its  speed  in  ft/s,  m/s,  ft/min,  or  mph  can  be  calcu- 
lated. 

Example:   If  an  object  moved  60  ft  in  1  second,  how  many  mph  was  it  going? 

To  find  the  answer. 

(1)  find  the  velocity 

V  -  <^^stance 

time 

V  =  60  ft  -i-  1  sec  «  60  ft/sec. 

(2)  Now  use  the  formula  to  find  mph. 
V  X  60  sec  X  60  min 


Mph  « 


5280  ft 


Mph  =  60tt/secx60secx60m{n  ^  ^  g 
5280  ft 


(3)  the  answer  is  40.9  mph. 
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B,  Problems 

(NOTE*  A  calculator  may  be  used.  Round  off  your  answers  to  the  nearest  tenth.) 
Given:  "5(X)"  track  length  is  60  feet. 

1.  Compute  the  average  velocity  of  a  metric  "500"  car  with  a  race  time  of  .800  sec- 
onds. 

V  =  

2.  Compute  the  average  mph  of  a  metric  "500"  car  with  a  race  time  of  .800  seconds, 
mph  e=  

3.  Compute  the  average  velocity  of  a  metric  "5CM)"  car  with  a  race  time  of  .750  sec- 
onds. 

V  ~  

4.  Compute  the  average  mph  of  a  metric  "500"  car  with  a  race  time  of  .750  seconds. 

mph  =:  „ 

5.  Compute  the  average  velocity  of  a  metric  "500"  car  with  a  race  tinrie  of  .950  sec- 
onds. 

V  =  .  

6.  Compute  the  average  mph  of  a  metric  "500"  car  with  a  race  t«me  of  .950  seconds, 
mph  =  


ERIC 


ETE-119-E 


POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  iihE 


ASSIGNMENT  SHEET  #2  -  DESIGN  A  MODEL  RACER 
USING  A  SYSTEM  MODEL 


NAME 


SCORE 


Using  the  INPUT  section  of  the  system  model,  design  a  mx^\  racer  using  the  specifications 
on  the  attaclieci  sheet  for  maximum  and  minimum  dimensions. 


INPUT 


PROCESS 


OUTPUT 


f^DBACK 


{NOTE:  This  would  l)e  the  appropriate  time  to  decide  wiietlier  to  obtain  a  icit  form  or  do  the 
complete  production  process.) 


INPUT 


1.  Design  rough  sicetch 

2.  Draw  final  sketch 

3.  Check  for  correct  specifications 
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ZVs"  Metal  Rod  Axles  4  Wheels 


surface.  A  minimum  of  3mm  thickness 
atound  power  plant  housing  must  be  main- 
tained on  all  face  cars  for  safety  purposes. 
The  position  of  the  power  plant  must  t>e  as 
shown  in  the  drawing. 
G.     The  l)ody  of  the  model  shall  be  one  >jlece  all  wood  construction,  and  no  parts 
(such  as  body  strengtheners,  fenders,  plastic  canopy,  exhausts,  or  air  foils) 
may  be  attached  to  or  enclosed  within  the  race  cars.  Bearings  and  lubricants 
may  be  used  In  construction. 


Related  dimensions^ 

Maximum 

Minimum 

Axies  (diam.) 

3  mm 

3  mm 

Axles  (length) 

70  mm 

42  mm 

Axles  Bearing  (diam.) 

4.5  mm 

3.5  mm 

Axle  Hole  (diam.) 

4,5  mm 

3.5  mm 

Axle  Hole  (position  above  bo  :y  bottom) 

9  mm 

7  mm 

Axle  Hole  (position  from  either  end  of  body) 

10  mm 

9  mm 

Brass  Spacer  Bearing  (diam.) 

9  mm 

8  mm 

^Asser  ibled  without  COg  cartridge 
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Body  (length) 

305 

mm 

200 

mm 

Body  {height  at  rear  with  wheels) 

75 

mm 

56 

mm 

B«ly  (mass  with  wheels) 

170.10 

g 

30 

9 

Body  (width  at  axles) 

42 

mm 

35 

mm 

Power  Plant  Housing  (diam.) 

20 

mm 

19 

mm 

Power  Plant  CfV^  (from  body  tjottom) 

35 

mm 

31 

mm 

Screw  Eye  (eyelet  Inside  diam.) 

5 

mm 

3 

mm 

Screw  Eyes  (^  on  C/L^  of  t)ottom,  distance  apart 

270 

mm 

155 

mm 

Wheels,  Front  (diam.) 

37 

mm 

32 

mm 

Wheels,  Front  (width  at  greatest  diam.) 

5 

mm 

2 

mm 

Wheels,  Rear  (diam.) 

46 

mm 

36 

mm 

Wheels,  Rear  (width  at  greatest  diam.) 

18 

mm 

15 

mm 

\Anieelbase 

270 

mm 

105 

mm 

^CJenterline 


Wflieels  are  to  fc>e  made  entirely  from  plastic. 
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ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1 

1.  V  75 

2.  51  mph 

3.  V  a  80 

4.  54.4  mph 

5.  V  =  63.2 
a     43  mph 

Assignment  Sheet  #2  ~  Evaluated  to  the  satisfaction  of  the  instructor 
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JOB  SHEET  #1  ~  DETERMINE  THE  MECHANICAL  ADVANTAGE 

OF  A  LEVER 

Tools  and  materiais 

1.  1 '  yardstick 

2.  1-4"  scrap  of  2"  x  4"  wood 

3.  2  •  One^uart  plastic  containers 

4.  Spring  scale 

5-    Ruler  or  tape  measure 
6.  Sand 
Procedure 

1,    Cut  the  4"  scrap  of  2"  x  4"  Into  a  triangle. 
FIGURE  1 


1  Quart  Plastic  Container 


r — YanJstIck 
\l  j  y  ^  Fulcrum 


Ratten 


l\  4"  Piece  of  2"  X  4",  Cut  to  Form  Triangle 


Rrst-Class  Lever 

2.  Flatten  the  top  point  of  the  triangle  to  make  a  flat  surface  Va"  to  V-*"  wide. 

3.  Place  the  yardstick  on  the  top  of  the  triangle  so  that  the  1 8"  mark  Is  centered  on 
the  triangle. 

(NOTE:  This  Is  a  first-class  lever  assembly  The  top  of  the  triangle  Is  the  fulcrum 
or  balancing  point.) 

4.  Place  a  one-quart  container  at  each  end.  (Figure  1) 

5.  Fi5«  one  container  half  full  of  sand. 

6.  Fill  the  second  container  until  the  lever  balances. 


K)  ^  ■  it 


JOB  SHEET  #1 


7.  Use  the  spring  scale  to  weigh  each  container. 

a.  Weight  of  container  1:  .  ounces 

b.  Weight  of  container  2:  ounces 

8.  Move  container  1  from  yardstick  (level  position)  to  the  table. 

9.  Measure  the  distance  moved  by  container  1  and  container  2. 
a      Distance  of  container  1:  Inches 

b.      Distance  of  container  2:  Inches 

10.  Calculate  your  Input  and  output  work. 

a.  Input  work  «  output  work 
(container  1  =  container  2) 

b.  Distance  x  force  s  Distance  x  force 

11.  Using  the  Information  gained  In  steps  7  and  9,  compute  as  follows: 

a.   Inches  x  ounces  «  Inches  x  ounces 

(Input)  (Output) 

b.   inch-ounces  =  ^  Inch-ounces 

(NOTE:  The  two  measurements  should  tfe  the  same.) 

12-     Remove  container  2. 

13.    Position  the  fulcrum  at  the  24"  mark  of  the  yardstick.  (Figure  2) 
FIGURE  2 


Input  Force  Output  Force 


input  Distance 


Output  Distance 


Setting  to  Provide  MA  «  2:1 

14.  Fill  container  2  about  ^3  full  of  sand, 

15.  Fill  container  1  until  they  balance. 
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JOB  SHEET  #1 

16.  Repeat  steps  7  and  9. 

a.  Weight  of  container  1:  ounces 

b.  V\feight  of  container  2:  ounces 

c.  Distance  of  container  1:  Inches 

d.  Distance  of  container  2:  Inches 

17.  Look  at  container  2.  Notice  that  It  had  twice  as  miaOi  sand  as  container  1  when 
l>alanced.  Just  a  little  more  sand  In  container  1  will  lift  container  2.  This  ratio  of  1 
to  2  or  1:2  Is  called  mechanical  advantage.  One  pound  of  force  can  lift  two 
pounds.  However,  container  1  must  move  twice  the  distance  of  container  2.  V\te 
gain  In  force,  twit  lose  In  distanca 

FIGURE  3 

Input  Force  Output  Force 

V'V  ■■  ^---rjlj)  Output  Distance 

Input  Distance  ^  ^^^^--^  '^'^ 

Setting  to  Provide  MA  =  2:1 

18.  Calculate  Input  and  output  work  as  you  did  In  step  11. 

a.   Inches  x  ounces  =  inches  x  our>ces 

(Input)  (Output) 

b.   Inch-ounces  «  Inch-ounces 

19.  Explain  any  difference  between  Input  and  output  work. 


POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  Hi-E 


JOB  SHEET  #2  -  BUILD  A  MODEL  RACER 

Tools  and  materfafs 

1.  Wood  block  Os/b"  >c  23/4*  x  ^2')  or  (42  mm  x  70  mm  x  300  mm) 

Z  Templates  and  carbon  paper 

3.  Pencil 

4.  Masking  tape 

5.  Rubtmr  bands 

6.  1  -  half  round  cabinet  file 

7.  Coarse,  medium,  and  fine  sandpaper 

8.  Piters 

9.  Scratch  awl 

10.  3/16"  twist  drill 

11.  Half  round  wood  rasp 

12.  Oclamps 

13.  Hand  drill  or  drill  press* 

14.  Scroll  saw,  coping  saw,  or  bandsaw* 

(NOTE  *!f  power  tools  are  used,  have  your  teacher  explain  the  proper  and  safe 
use  before  going  any  further.  BE  CAREFUL  and  FOLLOW  SAFETY  PRECAU- 
TIONS!) 

15.  spade  bit 

(NOTE:  Entire  kit  may  be  purchased  from  PItsco,  Inc.,  Box  1328,  Pittsburg,  KS 
66762.) 

16.  Screw  eyes  (2) 

17.  Straw  tubes 

18.  Washers  (4) 


JOB  SHEET  #2 


19. 


Plastic  wheels  {2  front,  2  rear) 


20. 


Axles  (2  -  Vb"  metal  rod  axles) 


FIGURE  1 


aVa"  Metal  Rod  Axles 


4  Wheels 


Procedure 

1.  Complete  Assignment  Sheet  #2  on  designing  the  racer  using  the  systems  model. 

2.  Make  a  rough  sketch  showing  two  views  of  your  car. 

3.  Using  a  grid  sheet,  draw  a  full  scale  model  of  your  car  (top  and  side). 
(NOTE:  Students  should  check  drawings  at  this  point  for  the  following: 

□  Is  the  front  axle  In  the  correct  position? 

□  Is  rear  axle  in  correct  position? 

Q  Is  there  sufficient  room  for  CO  2  engine  to  fit  In  correct  posltlwi? 

D  Does  design  fit  within  the  height,  width,  and  length  dimensions  allowed  in 
Assignment  Sheet  #2? 

4.  Place  drawing  and  cartx>n  pap3r  together  and  cut  out  drawing  and  cait)on  paper 
with  scissors. 

(f^lOTE*  These  are  templates  or  pattern  pieces.) 

5.  Tape  side-view  template  onto  wooden  bkx:k  and  trace  around  template  with  pen- 
cil; remove  template. 

6.  Tape  the  top-view  template  to  the  bottom  of  the  block  and  trace  around  template 
with  pencil;  remo>«  template. 
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JOB  SHEET  #2 

7.  Marit  &xie  locations. 

8.  Ortll  axle  hotes. 

(NOTE:  Check  limitations  for  correct  position.  Have  InstructcrTs  approval  before 
using  any  power  equipment!) 

9.  Drill  hole  for  CQj  engine  cartridge. 

(NOTE:  Check  limitations  gulctes  for  exact  placement) 

10.  Cut  the  'Mttems  using  coping  saw  or  band'iaw. 

11.  Shape  the  top  view  using  wood  rasp  ami  a  file. 

12.  Smooth  body  by  sanding. 

(NOTE:  First  use  rough  (jBO  grit)  sandpape.  then  medium  sandpaper  (100  grlt)^ 

13.  Cut  and  install  soda  straw  bearings. 

14.  Place  washers  In  petition. 

15.  Force  wheels  rn  axles. 

16.  Check  wheels  for  secure  attachment  and  to  see  that  axles  turn  freely. 

17.  Determine  exact  location  of  screw  eyes  (see  Figure  1). 

18l    Make  holes  using  a  scratch  awl.  Uf  e  pile  ;s  to  Insert  and  tighten  screw  eyes. 

19.  Look  through  screw  eyes  to  check  for  Interference. 

20.  Sand  and  smooth  body  (starting  with  150  grit  and  finishing  with  220  grit  after 
renwving  wheels,  axles,  and  screw  eyes.) 

21.  When  car  feels  smooth,  paint  with  a  fast  drying  spray  paint,  at  least  two  corts. 

(NOTE*  Car  shouW  t>e  placed  on  a  dowel  rod,  inserted  In  engine  hole  to  aliow  free 
access.) 

22.  Chwjk  paint  for  flaws,  **,nd  make  repairs  if  needed. 

23.  Place  decals  and  numerals  in  proper  place. 

24.  Reinsert  wheels,  axles,  and  screw  eyes. 

(NOTE:  Check  wheels  for  flaws.  Use  fine  sandpaper  to  smooth  any  bumps  or 
Irregularities.  Graphite  may  tht  nititoed  along  axle  to  allow  faster  turning.) 

25.  Test  car. 
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POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  m-E 

PRACTICAL  TEST 
JOB  SHEET  #1  -  DETERMINE  THE  MECHANICAL  ADVANTAGE 

OF  A  LEVER 

STUDENTS  NAME  ^   DATE  


EVALUATOR'S  NAME   ATTEMPT  NO. 


Instructions:  When  you  are  ready  to  perform  this  task,  ask  you  Instructor  to  observe  the  proce- 
dure and  complete  this  form.  All  Items  listed  under  •'Process  Evaluatton"  must  recehre  a  "  W 
for  you  to  receive  an  overall  performance  evaluation. 


PROC^  EVALUATION 

{EVALUATOR  NOTE:  Place  a  check  mark  In  the  "Yas"  or  "No"  blanks  to  cteslgnate  whether  or 
not  the  student  has  satisfactorily  achieved  each  step  In  this  procedure.  If  the  student  Is 
unable  to  achieve  this  competenc)^  have  the  student  review  the  materials  and  try  agaln^ 

The  student:  YES  no 

1.  Checked  out  proper  tools  and  materials.     

2.  Cut  wood  Into  triangle  and  flatten  top  point.   „   

3.  Centered  yardstick  on  triangle.     

4.  Placed  and  filled  containers  at  each  end.     

5.  Weighed  containers.     

6.  Measured  distance  moved.     

7.  Calculated  Input  and  output  viKjrk  fcr  first  class  lever.     

8.  Repusittoned  fulcrum  and  repeated  st^  4-7.  

9.  Explained  any  difference  between  Input  and  output  work.    _____ 

10.  Checked  In/p  Jt  away  tools  and  materials.     

11.  Cleaned  the  work  area   

12.  Used  proper  tools  correctly     

13.  Performed  steps  In  a  timely  manner  (  hrs  min.  sec.)    _____ 

14.  Practteed  safety  rules  throughout  procedure.     

15.  ProvWed  satisfactory  responses  to  questions  asked.     


EVALUATOR'S  COMMENTS: 
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PRACTICAL  TEST  #1 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE;  Rate  the  student  on  the  following  criteria  by  circling  the  appropriate  num- 
bers.  Each  Item  must  be  rated  at  least  a  "3"  for  mastery  to  be  demonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unable  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  tor  evaluation.) 


Criteria: 


4 

3 

2 

1 

Fulcrum 

Performed 
Wtell 

Performed 
Satisfactorily 

Performed 
Poorly 

Redo 

4 

3 

2 

1 

Experiment  #1 

Performed 
Well 

Performed 
Satisfactorily 

Performed 
Poorly 

Redo 

4 

3 

2 

1 

Experiment  #2 

Performed 
Vltetl 

Performed 
Satisfactorily 

Performed 
Poorly 

Redo 

4 

3 

2 

1 

Explanation 

Understood 
Principle 

Satisfactory 
Understanding 

Poor 

Understanding 

No 

Understanding 

EVALUATOR'S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perfonn  ^b  with  no  additional  training. 

3  —  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  — •  Limited  skill  —  Has  performed  job  during  training  program;  additional 

training  is  required  to  develop  skill. 
1  —  Unskilled  —  is  familiar  with  process,  but  Is  unable  to  perform  Job. 


(EVALUATOR  NOTE:  If  an  average  score  is  needed  to  coincide  with  a  competency  profile,  total 
the  designated  points  In  "Product  Evaluation"  and  divide  by  the  total  number  of  criteria.) 


erIc 


POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  ill-E 


PRACTICAL  TEST 
JOB  SHEET  #2  —  BUILD  A  MODEL  RACER 


STUDENTS  NAME  ^   DATE  

EVALUATDR'S  NAME   ATTEMPT  NO. 


Instnjctkms:  When  you  are  ready  tc  perform  this  task,  ask  you  instructor  to  observe  the  proce- 
dure and  complete  this  form.  All  Items  listed  under  "Process  Evaluation"  must  receive  a  "Yes** 
for  you  to  receive  an  overall  {i^rformance  evaluation. 


PROCESS  EVALUATION 

(EVALUATOR  NOTE:  Place  a  check  mark  in  the  "^s"  or  "No"  blanks  to  designate  whether  or 
not  l^e  student  has  satisfactorily  achieve  each  step  In  this  procedure.  If  the  student  Is 
mabie  to  achieve  this  competency,  have  the  student  review  the  materials  and  try  agaln^ 

The  student  YES  NO 

1.  Checked  out  proper  tools  and  materials.     

2.  Completed  assignment  sheet  on  system  model.  

3.  Made  rough  sketches  of  car  (tvro  views).     

4.  Made  drawings  of  car  on  grid  sheet,  full  scale  top  and  side.  

5.  Placed  drawing  and  carbon  together  and  cut  out  with  scissors.     

6.  Taped  and  traced  top  and  side  view  template  onto  car.    

7.  Markal  and  drilled  holes  for  axles  and  COg  engine.     

&   Cut  out  car  with  coping  or  bandsaw.     

9.   Shaped  body  with  rasp  and  file  and  smooth  by  sanding.     

10.  Installed  soda  straw  bearings,  washers,  axles,  and  wheels.     

11.  Checked  wheels  for  secure  attachment  and  freewheeling.     

12.  Centered  and  Installed  screw  eyes  and  check  for  Interference.     

13-   Sand  smooth  the  body;  paint,  and  ch^  for  touchup.     

14.  Placed  cte^ls  and  numerals/reinserted  wheels.     

15.  Tested  car.     

16.  Checked  In/put  away  tools  and  materials.     

17.  Cleaned  the  work  area.     

18.  Used  proper  tools  correctly.     

19.  Performed  steps  In  a  tinriely  manner  {  hrs  min  sec.)     

20.  Practiced  safety  rules  throughout  procedure.     

21.  ProvWed  satisfactory  responses  to  questions  asked.     


EVALUATOR'S  COMMENTS: 
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PRACTICAL  TEST  #2 


PRODUCT  EVALUATION 

(EVALUATOR  NOTE:  Rate  the  student  on  the  following  criteria  by  clrcHng  the  appropriate  nw 
bers.  Each  Item  must  be  rateci  at  feast  a  "3"  for  mastery  to  be  cfemonstrated.  (See  performance 
evaluation  key  below.)  If  the  student  Is  unatjie  to  demonstrate  mastery,  student  materials 
should  be  reviewed  and  another  product  must  be  submitted  for  evaluation.) 


Criteria: 


4 

3 

2 

1 

wen 

Needs 

Ran 

Planned 

Useful 

Revision 

lH»vc)fkable 

4 

3 

2 

Meets 

Minor 

Major 

Specifications 

Corrections 

Corrections 

Redesign 

4 

3 

2 

1 

Production 

Well 

Minor 

Malor 

Required 

Done 

Flaws 

Flaws 

Additional  Blank 

4 

3 

2 

1 

Well 

Minor 

Major 

Finishing 

Done 

Flaws 

Flaws 

Refinlsh 

4 

3 

2 

1 

Testing 

Meets 

Minor 

Major 

Ma|or 

Specifications 

Modifications 

McMJificatlons 

Overhaul 

EVALUATOR*S  COMMENTS: 


PERFORMANCE  EVALUATION  KEY 


4  —  Skilled  —  Can  perform  iob  with  no  additional  training. 

3  ~  Moderately  skilled  —  Has  performed  job  during  training  program;  limited 

additional  training  may  be  required. 
2  —  Limited  skill     Has  performed  job  during  training  p«>gram;  additional 

training  is  required  to  develop  skill. 
1  —  Unskilled  —  Is  familiar  with  process,  but  Is  unable  to  perform  job. 


(EVALUATOR  NCTE:  If  an  average  score  is  needed  to  colncWe  with  a  competency  profile,  total 
the  designated  points  In  "Product  Evaluation**  and  divide  by  the  total  number  of  criteria.) 


ETE-137.E 


POWER  TRANSMISSION,  CONTROL,  AND  STORAGE 

UNIT  lll-E 


NAME  SCORE 


TEST 


1.    Match  the  terms  on  the  right  with  the  correct  definitions. 


a. 

Device  that  changes  the  i^iationship 

1. 

Battery 

between  force  and  speed 

2. 

Cei! 

The  tendency  of  an  object  at  rest  to  remain 

3. 

Circuit 

at  rest,  and  of  an  object  in  motion  to  con- 

4. 

Conductor 

tinue  in  nx)tion 

5. 

Electric  current 

c. 

Any  liquid  or  gas 

6. 

Engine 

d. 

Two  or  more  celJs  connected  together 

7. 

Fluid 

e. 

The  movement  of  electr<.  s  through  a  con- 

8. 

Inertia 

ductor 

9. 

Insulator 

f. 

An  electrical-  or  fluid-operated  device  that 

10. 

Machine 

produces  rotary  motion 

11. 

Motor 

-g- 

The  complete  path  of  an  electric  current 

12. 

Voltage 

h. 

A  substance  XbuX  does  not  allow  the  trans- 

mitting of  eleciiicity 

2.  Distinguish  between  the  types  of  power  systems  by  placing  the  following  letters  next  to 
ihe  correct  descriptions:  "E"  for  electrical  power.  "F"  for  fluid  power,  and  "M"  for 
mechanical  power. 

 a.      Involves  the  use  of  geare,  pulleys,  belts,  levers,  shafts,  and  similar  devices 

to  transmit  energy 

 a.      Involves  the  use  of  conductive  material  to  transmit  energy 

 a.      Involves  the  use  of  a  liquid  or  gas  within  an  active  system  to  transmit 

energy 

3.  Distinguish  between  types  of  fluid  power  systems  by  placing  an  "X"  next  to  the  descrip- 
tion of  pneumatic  systems. 

.,  a.      Use  air  or  gas  under  pressure  to  produce  motion  and  perform  work 

 b.      Use  liquid  under  pressure  to  produce  motion  and  perform  work 


6r.,-> 


TEST 


Match  the  parts  of  fluid  power  systems  on  the  right  with  the  correct  descriptions. 


Device  that  cleans  the  fluid  as  it  travels 
through  the  system 

A  system  of  pipes  and  hoses  that  carry  fluid 

Supplies  fluid  under  pressure  and  converts 
mechanical  power  to  fluid  power 

Devices  that  regulate  the  fluid  pressure, 
flow  rate,  and  direction 

Gas,  liquid,  or  both  which  sen/es  as  source 
of  energy 


List  In  order  the  stages  ot  fluid  power  systems. 


a. 


-b. 
_c. 

_d. 


1.  Actuator 

2.  Control  valves 

3.  Filter 

4.  Fluid 

5.  Pump  or  compressor 

6.  Reservoir  or  receiver 

7.  Transmission  lines 


b. 


Complete  the  following  st<Uements  concerning  the  stages  of  electrical  power  systems 
and  their  devices  by  circiing  the  correct  words. 


a. 

b. 
c. 
d. 
e. 


A  (primary  cell,  secondary  cell)  converts  electricity  into  chemical  energy,  holds  it 
until  needed.  sn6  changes  it  back  Into  electricity.  Must  be  recharged  by  another 
power  source  after  its  chemical  energy  is  used  up. 

Alternator?  generate  (direct,  alternating)  current. 

(Transformers,  Resistors)  allow  current  to  be  stepped  up  or  down. 

Solenoids  change  electricity  into  (rotary,  Hneai)  motion. 

The  most  common  electrical  control  device  is  the  (swttch.  diode). 
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e.    f. 


8.    Select  from  the  following  list  the  current  functions  of  machines  by  placing  an  "X"  In  the 
appropriate  blanks. 


m 


a. 

To  Increase  work 

b. 

To  Increase  force 

c. 

To  Increase  distance 

d. 

To  change  direction 

e. 

To  decrease  force 

ERIC 


WE 


TEST 


9.    Match  terms  related  to  machines  on  the  right  with  the  correct  definitions. 


11. 


12. 


.a.  The  Increase  in  force  that  you  gain  from 
using  a  machine 

.b.  Resistance  to  motion  t)etwwn  two  surfaces 
in  contact;  results  in  energy  In  the  form  of 
heat 

.c.      Ratio  of  the  wort<  output  to  the  work  input 
,d.      Force  applied  to  the  machine 
.e.      Force  overcome  by  the  machine 


1.  Efficiency 

2.  Effort 

3.  Friction 

4.  Fulcrunrt 

5.  Mechanical  advan- 
tage 

6.  Resistance 


10.    Identify  the  following  types  of  motion. 


h 


W4 


a. 


Select  from  the  following  list  the  taws  of  motion  by  placing  an  "X"  in  the  appropriate 
blanks. 

 a.      The  volume  of  a  gas  varies  directly  with  the  temperature  applied  to  it,  pro- 
vided the  pressure  remains  constant. 

.  .„b.      To  every  action  there  Is  an  opposite  and  equal  reaction 

 c.      Every  object  continues  in  its  state  of  rest  or  of  uniform  straight-line  motion 

unless  acted  upon  by  a  balanced  force. 

 ^d.      The  net,  unfc>alanced  force  acting  on  an  object  is  directly  proportional  to, 

and  in  the  same  direction  as,  the  acceleration  of  ttie  object. 

Match  the  terms  related  to  motion  on  the  right  with  the  correct  definitions. 
 a      A  decrease  in  the  speed  of  an  object  1-  Acceleration 


The  speed  of  an  object;  distance  per  unit  of 
time 

The  measured  force  of  a  moving  body 


2.  Deceleration 

3.  Momentum 

4.  Velocity 


ERIC 


TEST 


Identify  the  following  devices  for  transmitting  and  controlling  mechanical  power. 


e.  ^   f.   

Complete  the  following  statements  concerning  storing  potential  and  kinetic  energy  by 
circling  the  correct  words. 

a.  (PQt«n1i8l,  Kinette)  energy  can  be  stored  for  lengthy  periods. 

b.  Heat,  mechanical,  and  electrical  energy  are  forms  of  (kinetic,  potential)  energy. 

c.  An  example  of  momentary  storage  Includes  (mechanical,  electrical)  storage  In 
capacitors. 


TEST 

<NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 

15.  Sohre  piDblems  calculating  velocity  and  mites  per  hour.  (Assignment  Sheet  #1) 

16.  Design  a  n^odei  racer  using  a  system  model.  (Assignment  Sheet  #2) 

17.  Demonstrate  the  ability  to: 

a.  Determine  ttie  n>echanlcai  advantage  of  a  lever.  (Job  Sheet  #1) 

b.  Build  a  model  racer.  (Job  Sheet  #2) 
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UNIT  HI  E 


ANSWERS  TO  TEST 


St. 

i  A 

10 

e. 

5 

D. 

0 
Q 

T. 

11 

C. 

7 

9- 

3 

d. 

1 

h. 

9 

a. 

M 

b. 

E 

c. 

F 

a 

a. 

3 

b. 

7 

c. 

5 

d. 

2 

e. 

4 

a.  Source  (input) 

b.  Transmission  and  control 

c.  Use  (output) 

a.  Secondary  cell 

b.  Alternating 

c.  Transformers 


d.  Lever 

e.  Inclined  plane 

f.  Wheel  and  axle 


d.  Linear 

e.  Switch 

a.  Wedge 

b.  Pulley 

c.  Screw 

b,  c.  d 

a.  5 

b.  3 

c.  1 

d.  2 
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10.  a.  Reciprocating 

b.  Linear 

c.  Rotary 

11.  b.  c.  d 

12.  a  2 

b.  4 

c.  3 

13.  a.  Clutch  d.  Gears 

b.  Universal  joint  e.  Pulley 

c.  Sprocket  and  chain  f.  Belt 

14.  a.  Potential 

b.  Kinetic 

c.  Electrical 

15.  Evaluated  to  the  satisfaction  of  the  instructor 

16.  Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 


TRANSPORTATION  SYSTEMS 
UNIT  IV-E 


UNIT  OBJECTIVE 

After  completion  of  thio  unit,  the  student  should  be  able  to  complete  stateme'its  concerning 
the  basic  modes  of  transportation.  Competencies  wHI  be  demonstrated  by  completing  the 
assignment  sheets  and  unit  test  with  a  minimum  score  of  ^  percer^t, 

SPECIRC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  related  to  transportation  systems  with  the  correct  definitions. 

Z  Classify  parts  of  a  transportation  system  according  to  a  system  model. 

3.  Select  from  a  fist  the  purposes  of  transportation. 

4.  Identify  the  environmental  modes  of  transportation. 

5.  List  transportation  "ways." 

6.  Complete  statements  concerning  highway  transportation. 

7.  Select  true  statements  concerning  the  highway  network. 

8.  Complete  statements  concerning  railway  transportation. 

9.  Select  true  statements  concerning  air  transportation. 

10.  Complete  statements  concerning  airways  and  airports. 

11.  Complete  statements  concerning  water  transportation. 
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12.  Distinguish  between  types  of  waterways. 

13.  Complete  stalenients  concerning  stationary  transportation. 

14.  Calculate  gas  mileage  prol>lems.  ^Assignment  Street  #1) 

15.  Classify  goods,  sen/ices,  and  raw  materials  received  and  transported  from  your 
community.  (Alignment  Stieet  #2) 
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TRANSPORTATION  SYSTEMS 
UNIT  IV-E 

SUGGESTED  ACTIVITIES 

A.  Obtain  additional  materials  an<j/or  Invite  resource  people  to  class  to  '.upplement/reln- 
force  Information  provided  in  this  unit  of  Instruction. 

<NOTE:  This  activity  should  be  completed  prior  to  the  teaching  of  this  unit) 

B.  Make  transparencies  from  the  transparency  masters  included  with  this  unit. 

C.  Provide  students  with  objective  sheet. 

D.  Discuss  unit  and  specific  objectives. 

E.  Provide  students  with  Information  and  assignment  sheets. 

F.  Discuss  Information  and  assignment  sheets. 

E:  Use  the  transparencies  to  enhance  the  information  as  needed.) 

G.  Integrate  the  following  activities  throughout  the  teaching  of  this  unit: 

1.  Show  films  on  transportation.  Possible  films  are  listed  on  the  next  page. 

2.  Have  students  create  a  model  of  a  mini-conveyor  system. 

3.  Contact  gas  company  for  pipeline  distribution  system  information. 

4.  Discuss  the  advantages  and  disadvantages  of  each  mode  of  transportation.  CHs- 
cuss  how  you  would  select  one  mode  over  the  others.  Consider  economics,  spe^, 
and  environmental  factors. 

5.  Have  students  select  their  favorite  mode  of  public  transportation  and  list  all  the 
possible  in-route  services  they  can  imagine. 

6.  Have  students  build  rockets  or  gliders  to  demonstrate  air  transportation. 

7.  Meet  individually  with  students  to  evaluate  their  progress  through  this  unit  of 
Instf  octlon,  and  indicate  to  them  possible  areas  for  Improvement. 

H.  Give  test. 

I.  Evaluate  test. 

J.      Reteach  If  nesessary 
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REFERENCES  USED  IN  DEVELOPING  THIS  UNIT 

A.  Bohn.  Ralph  C,  et.  af.  Energy.  Power,  and  Transportation  Technology.  Peoria,  IL:  Bennett 
&  McKnight.  1986. 

B.  Lindbeck.  John  R.  and  Irvin  T.  Lathrop.  General  Industry  and  Technology.  Encino  CA- 
Glencoe  Publishing  Company,  1986. 

C.  Smith.  Howard  Bud,  ed.  Exploring  Energy:  Sources/Applicattons/Altematives.  South 
Holland.  IL:  Goodheart-Wilicox  Co..  Inc..  1985. 

D.  yjfemer.  John  R.  Exploring  Power  Technology:  Basic  Fundamentls.  South  Holland.  IL: 
Goodheart-Wiilcox  Co.,  Inc.,  1981. 

SUGGESTED  SUPPLEMENTAL  RESOURCES 

A.  FHms 

1.  Working  in  Transportation,  1982:  #11151  (21  min.) 
Bureau  of  Audio  Visual  Instruction 

RO.  Box  2093 
Madison.  Wl  53701-2093 

2.  777e  Transportation  Revolution:  Story  of  America 's  Growth:  #03547  (19  mln..  color) 
OSU  Audiovisual  Center 

Stillwater,  Oklahoma  74074 
(405)624-7216 

3.  American  Transportation:  Horseback  to  Jet  (#266) 
Life  Fllmstrips 

Time-Life  Building 
Rockefeller  Center 
New  \otK  NY  10020 

B.  Pamphlets  and  Charts 

1.  List  of  FAA  Aviation  Education  h^ateria! 
Department  of  Transportation 
Federal  Aviation  Administration 
Washington,  DC  20591 

2.  Who  in  the  Worid  Needs  Railroads? 
Public  Relations  Department 
Atchison,  Topeka,  and  Santa  Fe  Railway 
K)  East  JacKSon  Boulevard 

Chicago,  IL  60604 

3.  Plane  Folder  (pictures  of  planes) 
Delta  Airlines,  Inc. 

Public  Relations  Department 
Hartsfield-Atlanta  Internationa!  Airport 
Atlanta,  GA  30320 
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4.  Big  Load  Afloat 

The  American  Waterways  Operators.  Inc. 
1600  Wilson  Boulevard 
Suite  1101 
Arllnston.  VA  22209 

5.  America  Runs  on  Wheels 

Motor  Vehicle  Manufacturer's  Association  of  the  U.S.,  Inc. 
300  New  Center  Building 
Detroit,  Michigan  48202 

6.  Energy  and  Transportation 
U.S.  Department  of  Energy 
Technical  Information  Center 
P.O.  Box  62 

Oak  Ridge,  TN  37830 

Computer  Software 

Glidepath,  #56&00-MSA 
Donald  Monison,  HRM  Software 
175  Tompkins  Avenue 
Pleasantvllle,  NY  10507 

(for  Apple  II  family) 
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INFORMATION  SHEET 
Ternis  and  definition* 

A.  Break  bulk  cargo  —  Any  kind  of  freight  consisting  of  separate  units 
Example:  TV  sets,  light  bulbs 

B.  Bulk  cargo  —  Any  kind  of  loose  cargo 
Examples:   Ck>al,  gasoline,  grain 

C.  Cargo/freight  —  Solid,  liquid,  or  gaseous  material  being  moved  from  one 
place  to  another 

D.  Contalnerlzatlon  —  The  use  of  containers  in  intermodal  transportation 

E.  Intermodal  transportation  —  Using  more  than  one  mode  to  transport  pas- 
sengers or  cargo 

Examples:  Using  a  taxi  to  get  to  the  airport  so  you  can  fly  to  another 
state,  using  trucks  to  haul  cargo  to  a  ship  that  will  then  haul 
the  cargo  to  another  country 

R      Mc^a  —  A  particular  form  or  way  of  doing  something 

G.  Passengers  ~  People  who  are  t>elnq  transported  from  place  to  place 

H.  Terminals  ~  The  b^lnnlng  and  ending  points  for  loading  and  unloading 
passengers  an»f  cargo 

I.  Transportation  —  The  movement  of  people  and  material 
J.      Vehicles  —  Transportation  devices 

Examples:  Motorcycles,  buses,  cars,  trucks,  airplanes,  railroad  cars, 
ships 
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II.     Parts  of  a  transportation  system 

(NOTE:  A  system  involves  a  combination  of  parts  that  work  together  to  accom- 
plish a  desired  goal.  In  this  case,  the  goal  is  the  movement  of  people  or  materials.) 

FIGURE  1  —  System  model 


INPUT 


PROCESS 

FEEDBACK 

OUTPUT 


Input 

1.  Capital 


Ej<amptes:   Working  capital  —  Mor.ey  for  paying  employees  and 
buying  supplies  and  equipment 


Fixed  capital  —  Equipment  owned  by  company,  ware- 
house, building 


2.  People 


Examples:    Employees  to  drive  trucks,  load  and  unload  cargo, 
repair  engines 

3.  Energy 

Examples;   Gasoline,  diesel  fuel,  electricity 

B.  Processes 

1 .  Management  practices  —  Planning,  organizing,  controlling,  directing 

2.  Production  processes  —  Preparing  to  move,  moving,  completing  the 
move 

C.  Output  —  Relocation  of  people  and  materials 

D.  Feedback  —  Monitoring  the  process  and  correcting  problems 
III.     Purpo^  of  tran^MTtation  (Transparency  1) 

A.      For  personal  t)eneflt 

Examples:   Driving  the  family  car  to  and  from  the  supermarket,  sailing  for 
pleasure,  bicycling  for  exercise 
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B.  For  commercial  {monetary)  gain 

Examples:  Trucking  companies,  taxis,  cargo  ships,  Unitea  Parcef  Service* 
air  express  companies,  airlines 

C.  For  government  service  or  defense 

Examples:  City  mass-transit  buses,  city  gartjage  trucl<s,  U.S.  Postal  Serv- 
ice, U.S.  Naval  Ships,  U.S.  Air  Force  cargo  planes 

EnvirDnmmtai  modes  of  transportation  (Transparencies  2-4) 

A.  I_and  transportation  {Transparency  2) 

1.  The  earliest  form  of  transportation  was  human. 

2.  Later  tjeasts  of  burden  {oxen,  cows,  horses)  were  used. 

3.  it  was  then  di^vered  that  these  animals  could  pull  sl^s. 

4.  The  addition  of  wheels  to  these  sleds  was  a  great  advancement  in 
transportation  technology. 

(NOTE:  The  wheel  Is  considered  by  many  to  be  the  greatest  techno- 
iogicai  development  of  all  time.) 

5.  From  this  simple  beginning  have  come  our  modern  automobiles, 
trucks,  and  trains. 

6.  The  development  of  ironworking  made  it  possible  to  make  stronger 
wheels. 

7.  As  iron  wheels  damaged  the  roads,  t»etter  road  surfaces  were 

requtred. 

B.  Water  transportation  (Transparency  3) 

1.  The  earliest  form  of  water  transportation  consisted  of  togs  or  fallen 
trees  along  lakes,  rivers,  and  shores. 

2.  It  was  discovered  that  logs  couki  be  fastened  together  to  make  rafts, 
which  couW  carry  heavier  loads. 

3.  Later  logs  were  hollowed  out  to  form  canoes. 

4.  The  next  big  step  was  the  use  of  oars  to  propel  ships. 
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5.  Sails  were  then  added  to  propel  the  ship  when  It  was  going  In  the 
sanie  direction  the  wind  was  blowing. 

(NOTE:  As  a  result  of  people  using  the  navigable  rivers  and  water- 
ways, people  began  to  settle  along  these  areas  and  these  villages 
became  trade  centers  and  grew  Into  cities.) 

6.  Ocean-going  and  Intercoastal  shipping  provided  communication  and 
trade  among  the  cities  and  towns  along  the  coast. 

C.     Air  transportation  (Transparency  4) 

1.  The  first  trips  by  humans  In  aircraft  were  in  balloons  in  1783. 

2.  Soon  some  experimenters  w^re  flying  heavier-than-alr  gliders. 

3.  The  Wright  brother  launched  and  flew  a  powered  heavier-tlian-air 
craft. 

4.  Undberg's  solo  flight  across  the  Atlantic  mark^  the  teginnlng  of  a 
new  era  in  air  transportation. 

5.  The  space  age  is  said  to  have  begun  October  4, 1957  when  the  Soviet 
Union  launched  Sputnik  1. 

6.  In  1961  Russian  cosmonaut  Yuri  Gagarin  became  the  first  human  to 
orbit  the  earth. 

V.     Tr8n$p€»ftatfon  "^ays" 

A.  Highways 

B.  Railways 

C.  Waterways 

D.  Airways 

VI.     Highway  iransportatfon 

A.  ts  a  system  of  moving  people  and  materials  through  a  network  of  roads  and 
highways. 

B.  Vehicles  used  on  roads  and  highways  include  bicycles,  motorcycles,  cars, 
buses,  and  trucks. 

C.  Vehicles  are  independently  controlled  on  the  highway  by  the  driver. 

D.  Highways  are  used  for  personal,  commercial,  and  government  transporta- 
tion. 


♦ . . 
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E.  Commercial  passenger  seivice  includes  taxi  and  limousine  service,  local 
atfid  regional  bus  lines,  and  large  lr.ter-ci!y  bus  lines. 

F.  Comm^cjal  freight  sen^lce  Includes  trucks  and  iarge  tractor-trailers  such 
as  tankers,  refrigerated  vans,  and  flatbed  trailers. 

VII.     Highway  network 

A.  Consists  of 

1.     Local  roads  and  streets  through  towns  and  cities 
Z    Comly  and  state  roads  and  highways 
3.    Interstate  highways 

B.  Uses  road  signs  and  symbols  to  direct  traffic  and  to  communicate  Informa' 
tlon  to  drivers,  passengers,  and  pedestrians. 


FIGURE  2 
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C.     Uses  maps  to  Identify  transportation  routes. 
FIGURE  3 


\nff.    Railway  trai«^>ortation 

A.  Is  a  system  of  mc  /lng  people  and  materiafs  in  vt#hicles  that  run  on  rails. 

(NOTE:  More  rail  transportation  is  used  for  moving  freigtit  than  people 
because  It  is  relatively  slow.) 

B.  Rails  may  be  above,  t>elow,  or  at  ground  level. 

1.  Above  —  Monorails,  elevated  railroads 

2.  Below  —  Subways 

3.  Ground  level  —  Standard  trains 

C.  The  basic  types  of  vehicles  used  on  railroads  are  engines  and  railroad  cars 
such  as  boxcars,  flatcars,  and  hoppers. 

D.  Rail  transportation  Is  primarily  used  or  commercial  transportation. 

E.  Commercial  passenger  lines  include  AMTRAK  and  rapid  transit  trains. 

F.  Commercial  freight  lines  Include  B  &  O,  Santa  Fe,  and  Union  Pacific. 
IX.     Air  transportation 

A.     Is  a  system  of  moving  people  and  materials  in  vehicles  (aircraft)  through  the 
air. 

(NOTE  More  air  transportation  is  used  for  moving  people  than  freight 
because  it  is  expensive.) 
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B.  The  basic  types  of  vehicles  used  Include  (Transparency  5) 

1.  Lighter-than-air  craft 

a.  Hot  air  balloon 

b.  Dirigible  (rigid  airship) 

c.  Blimp  (nonrlgid  airship) 

2.  Heavler-than-alr  craft 

a.  Airplanes 

1)  Internal  combustion,  piston-type  engines 

2)  Turbojet  and  turboprop  engines 

b.  Gliders 

c.  Helicopters 

C.  Air  transportation  is  used  for  personal,  commercial,  and  government  trans- 
portation. 

1.     Genera!  aircraft  are  the  smaller  planes  that  carry  fewer  people  and 
less  cargo  for  personal  transportation  and  busir>ess  purposes. 

2     Commercial  aircraft  are  airplanes  that  carry  passengers,  mall,  and 
cargo  over  the  air  routes. 

3.  Military  aircraft  are  planes  designed  for  specific  military  use,  such  as 
fighter  planes,  bombers,  and  cargo  planes. 

Airways  and  airports 

A.  AInvays  are  the  routes  that  aircraft  take  in  air  transportation. 

B.  Airways  are  divided  into  zones  and  air  layers  so  that  aircraft  can  be  sepa- 
rated from  each  other  by  airspace  for  safety  reasons. 

C.  Airports  are  where  air  flights  begin  and  end.  (Transparency  6) 

D.  Airports  consist  of  the  following: 

1.  Terminal  —  Houses  airline  offices,  ticket  counters,  restaurants,  bag- 
gage areas,  gates  for  boarding  and  exiting 

2.  Runways  —  For  take-offs  and  landings  of  aircraft 

3.  Taxiways  —  Connect  runways  and  terminal 

4.  Control  tower  —  For  monitoring  flights  In  the  area 
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Xt.     Water  transportation 

A.  is  a  system  of  moving  people  and  materials  in  vessels  through  the  water. 

B.  The  basic  types  of  vessels  used  include 

1.  Ships  —  General  cargo  ships,  tankers,  contamershfps,  cruise  ships 

2.  Barges  —  Usually  flat  bottomed  for  transporting  cargo;  usually  pro- 
pelled t)y  towing 

3.  Tugboats  and  towboats  —  Used  for  pushing  and  pulling  ships  and 
bai^s 

C.  Water  transportation  Is  used  for  personal,  commercial,  and  government 
transportation. 

1.  Personal  transportation  Includes  the  use  of  boats  and  ships  for  tra- 
vel and  recreation. 

Examples:   Skiing,  fishing,  saUIng 

2.  Commercial  tmnsportation  includes  ocean  liners  for  transporting 
people  on  cruises  as  well  as  cargo  liners  or  freighters  that  transport 
cargo  on  regular  schedules  and  tramps  that  do  not  operate  on  a  fixed 
sailing  schedule. 

3.  Government  transportation  includes  the  many  vessels  used  by  the 
military  ^especially  the  Navy)  for  national  defense  and  service  such 
as  battleships,  aircraft  carriers,  submarines,  and  patrol  t>oats. 

XII.     Types  of  waterways  (Transparencies  7  and  8) 

A.  Sea  lanes  --  Go  across  oceans  to  connect  major  ports  of  the  vwrid. 

1 .  Ports  are  locations  where  ships  load  or  unload  passengers  or  cargo. 

Examples:   New  York,  New  Orleans,  Houston,  Hong  Kong,  Amster- 
dam 

2,  Canals  are  watercourses  that  may  be  constructed  through  existing 
land  to  shorten  routes  around  large  areas  of  land.  Canals  use  locks 
for  movement.  (Transparency  ^ 

Examples:   Suez,  Panama,  Erie 

B.  Inland  watenways  —  Allow  travel  of  people  and  cargo  inland  and  connect 
rivers  with  major  ports. 

Examples:   Great  Lakes-St.  Lawrence  Watenvay,  Mississippi  River  Water- 
way, Columbia  River-Snake  River  VAteterway 
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Stationary  transportation 

A.  Is  a  system  of  nnoving  people  or  materials  on  or  through  cfev'ces  that  do  not 
move  or  move  only  within  the  confines  of  ttve  device. 

B.  Devices  for  nwving  people  (Transparency  ^ 

1.  Elevators  —  Have  metal  frames  that  run  on  rails  on  eacn  side  cf  the 
elevator  shaft;  are  connected  to  cables  powered  by  elecirlc  andtor 
hydraulic  systems. 

2.  Escalators  —  Are  power-driven  flights  of  stairs  arranged  I'l  an  end- 
less belt  that  ascends  and  descends  continuously. 

3.  Moving  sidewalks  —  Are  power-driven  steel  an<1  rubber  belts 
designed  to  move  people  on  flat  surfaces  that  have  side  rails  and 
moving  handrails  for  pe^sengers  to  hold. 

C.  Devices  for  moving  materials  (Transparency  10) 

1.  Pipelines  —  Move  many  types  of  mat^als  through  metal  or  plastic 
pipes  depending  on  type  of  material  and  distance  required. 

a.  Common  materials  transported  through  pipelines  Include 

1)  Oil 

2)  Wiater 

3)  Natural  gas 

4)  Waste  materials 

5)  Minerals  (mixed  with  water  into  slurry  form) 

b.  Pipelines  may  be  underground  or  aboveground. 

c.  The  most  famous  oil  pli^line  is  the  Trans-Alaska  pipeline 
which  began  construction  In  1973. 

2.  Conveyor  systems  —  Move  materials  by  way  of  a  mechanical  device 
over  a  fixed  path. 

a.  Belt  conveyors  —  Use  rubber  and  reinforced  steel  wire  belts 

b.  Roller  conveyors  —  Use  connected  metal  ladders  with  a  series 
of  rollers 

c.  Bucket  conveyors  —  Use  containers  to  carry  loose  materials 
to  another  level 
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For  Personal  Benefit 


For  Commercial  Gain 


TM  1 
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Land  Transportation 


Highway  Transportation 


TM2 
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^  Water  Transportation 
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Types  of  Aircraft 


Dirigible  (Rigid) 


Hot  Mr  Balloon 


BKmp  (Nonr^ld) 


Lighter-Than-Air 


Helicopter 

Heavier-Than-Air 


Parts  of  an  Airport 


ETE-173.E 


inland  Waterways 

(Continental  U.S.) 
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Operation  of  a  Canal 


stationary  Transportation 

For  Moving  People 


stationary  Transportation 


For  Moving  Materials 


Beit 


Roller 


Bucket 


Conveyors 


TRANSPORTATION  SYSTEMS 
UNIT  IV-E 

ASSIGNMENT  SHEET  #1  —  CALCULATE  GAS  MILEAGE  PROBLEMS 

NAME   SCORE  


Directions:  Calculate  the  foiiowing  problems  using  this  formula: 

miles 


Mlies  Per  Gallon  (MPG)  « 


gallons 


1.    Miss  Jones  drove  home  from  college  and  used  Vh  gallons  of  gasoline.  Her  home 
Is  200  miles  from  college.  What  was  her  MPG? 


MPG  B  

2.    Joe  drove  300  miles  using  9  gallons  of  gas.  What  was  his  MPG? 


MPG  «  

3.     MnWeaver  used  only  8  gallons  to  drive  Z2Z  miles.  What  was  his  MPG? 


ASSIGNMENT  SHEET  #1 

Mrs.  Baker  drove  150  miles  and  used  16  gallons  of  gas.  What  was  her  MPG? 


MPG  «  

Sara  drove  220  mites  and  used  11  gallons  of  gas.  What  was  her  MPG? 
MPG  «  

Discussion  —  What  type  of  gas  mileage  (MPG)  does  your  family  car  get?  is  it  a 
small  compact  or  a  larger  carftruck? 
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ASSIGNMENT  SHEET  #2  -  CLASSiFY  GOODS,  SERVICES,  AND 
RAW  MATERIAL  RECEIVED  AND  TRANSPORTED 
FROM  YOUR  COMMUNITY 


NAME   SCORE 


Directfons:  Classify  goods,  services,  and  raw  materials  received  In  your  community  and  trans- 
ported from  your  community  and  tell  how  they  are  transported. 

INCOMING 


ITEM 

TYPE 

HOW  TRANSPORTED 

Food 

1. 
2. 
3. 

Clothing 

1. 
2. 
3. 

Utilities 

1. 
2. 

a 

4. 

Emergency 
Health  Care 

1. 

...  i 

Communication 
(Electronic) 

1. 

2. 

3. 

< 

Communication 
(Printed) 

1. 
t 

....  ..   ,  ,  j 

» 

'  1 

Raw 

Materials 

1. 
2. 
3. 

f 

i 

6  ■•! 
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ASSIGNMENT  SHEET  #2 

List  be!ow  the  raw  materials  and  manufactured  goods  that  are  shipped  from  your  community. 

OUTGOING 

ITEM  TYPE  HOW  TRANSPORTED 


TRANSPORTATION  SYSTEMS 
UNIT  IV-E 


ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1 

1.  26.67  MPG 

2.  33.34  MPG 

3.  40.25  MPG 

4.  9.375  MPG 

5.  20  MPG 

6.  Evaluated  to  the  satisfaction  of  the  instructor 
Assignment  Sheet  #2  —  Evaluated  to  the  satisfaction  of  the  instructor 
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NAME   SCORE 


TEST 


1.    Match  the  terms  on  the  right  wHh  the  correct  definitions. 


a. 

A  particular  fc»^m  or  way  of  doing  something 

1. 

Break  bulk  cargo 

b. 

The  use  of  containers  in  intermodai  trans- 

2. 

Bulk  cargo 

portation 

3. 

Cargo/frslght 

_c. 

People  who  are  being  transported  from 

place  to  place 

4. 

Contalnerizatlon 

d. 

Solid,  liquid,  or  gaseous  material  being 

Intermodai  transpor- 

moved  from  one  place  to  another 

tatton 

e. 

The  movement  of  people  and  material 

e. 

Mode 

f. 

The  beginning  and  ending  points  for  loading 

7. 

Passengers 

and  unloading  passengers  and  cargo 

a 

Terminals 

0- 

Transportation  devices 

9. 

Transportation 

10. 

Vehicles 

2.  Classify  parts  of  a  transportation  system  accoiding  to  a  systems  mo(tel  by  placing  an 
"r  for  Input,  a  "P"  for  process,  an  "O"  for  output,  and  an  "F'  for  feedback  next  to  the 
correct  parts. 

 a.  Energy 

 ^b.  Monitoring  the  process  ami  correcting  problems 

 c.  Planning,  organizing,  WMitrollIng,  directing 

 d.  People 

 e.  Rek>cation  of  pe<^le  and  materials 

 f.  Capital 

 g.  Preparing  to  move,  moving,  completing  the  move 
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TEST 


3.  Select  from  the  following  list  the  correct  purposes  of  transportation  by  placing  an  "X"  In 
the  appropriate  blanks. 

 a.  For  commercial  gain 

 b.  For  government  service  or  defense 

 c-  For  national  communication 

 d.  For  personal  benefit 

4.  Identify  the  following  environment  modes  of  transportation.  Don't  identify  the  vehicle, 
Just  the  mode. 


TEST 


List  three  transportation  ways  other  than  the  one  given. 
Example:  Waterway 

a.  .  

b.  

c.  

Complete  the  following  statements  concerning  highway  transportation  by  correctly  fill- 
ing In  the  blanks. 

a      Highway  transportation  Is  a  system  of  moving    and 

 through  a  network  of  roads  and  highways. 

b.  Vehicles  used  on  roads  and  highways  Include    and 

c.  \tehlcles  are  independently  controlled  on  the  highway  by  the  

d.  Highways  are  used  for  personal,  commercial,  and  transporta- 
tion. 

e.  Commercial  passenger  service  Includes    service,  local  and 

regional  bus  lines,  and  large  Inter-city  bus  lines. 

f.  Commercial  freight  sen^ice  Includes  trucks  and  large  tractor-trailers  such  as 

Select  true  p^alements  concerning  the  highway  network  by  placing  an  "X"  next  to  the 
true  statements. 

_  _a.      Consists  of  local  roads  and  streets  through  towns  and  cities 

 b.      Uses  road  signs  and  symbols  to  direct  traffic 

 c.      Is  pnmarlly  used  for  government  transportation 

 d.      Uses  maps  to  identify  transportation  routes 

Complete  the  following  statements  concerning  railway  transportation  by  circling  the 
correct  words, 

a      Is  a  system  of  moving  people  and  materials  In  vehicles  that  run  on  (highways- 
mils). 

b.  Monorails  are  (below,  above)  ground  level. 

c.  Rail  transportation  Is  primarily  used  for  (personal,  commercial)  transportation. 
'I.      Commercial  freight  lines  include  (Santa  Fe,  AMTRAK). 
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TEST 


9.    Select  true  statements  concerning  air  transportation  by  placing  an  "X"  next  to  the  true 
statements. 

 a.      The  basic  types  of  vehicles  used  include  hot  air  balloons,  airplanes, 

gliders,  and  helicopters. 

 b.      Air  transportation  Is  primarily  used  for  personal  transportation. 

 c.      Military  aircraft  are  planes  designed  for  specific  military  use,  such  as 

fighter  planes,  bombers,  and  cargo  planes. 

 ^d.      General  aircraft  are  the  larger  planes  that  carry  more  people  and  cargo  for 

personal  transportation  and  business  purposes. 

10.  Complete  the  following  statements  concerning  airways  and  airports  by  correctly  filling 
in  the  blanks. 

a.   are  the  routes  that  aircraft  take  in  air  transportation. 

b.  These  routes  are  divided  into  and  so  that  aircraft 

can  be  separated  from  each  other  by  airspace  for  safety  reasons. 

c.   are  where  air  flights  begin  and  end. 

d.  They  consist  of  the  terminal,  runways,  taxiways,  and  

1 1 .  Complete  the  foltowf ng  statements  concerning  water  transportation  by  placing  the  cor- 
rect numtjer  designations  in  the  appropriate  blanks. 

 a.   are  usually  flat  bottomed  for  transporting  cargo;  usually 

just  propelled  by  towing 

1)  Ships 
^  Tugboats 
3)  Barges 

 b.   transportation  includes  the  use  of  boats  and  ships  for  tra- 
vel and  recreation. 

1)  Commercial 

2)  Personal 

3)  Government 

 c.   transportation  includes  ocean  liners  for  transporting  peo- 
ple on  cruises  as  well  as  cmgo  liners  or  freighters  that  transport  cargo  on 
regular  schedules  and  tramps  that  do  not  operate  on  a  fixed  sailing  sched- 
ule. 

1)  Personal 

2)  Government 

3)  Commercial 
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TEST 


12.  Distinguish  between  types  of  watenvays  by  placing  an  -X"  next  to  the  description  of 
sea  lanes. 

 a.      Go  across  oceans  to  cor.nect  major  ports  of  the  world 

 b.      Allow  travel  of  people  and  cargo  in  a  country  and  fjonnect  rivers  with 

major  ports 

13.  Complete  the  following  statements  concerning  stationary  transportation  by  circling 
the  correct  words. 

a.  (Escalators,  Moving  sidewaiks)  are  power-driven  flights  of  stairs  an-anged  in  an 
endJess  belt  that  ascends  and  descends  continuously. 

b.  5t  famous  oil  pipeline  is  the  (TYans-Atlantic,  Trans-Alaska)  pipeline  which 
i  construction  In  1973. 

c.  (Belt  conveyors,  Bucket  conveyors)  use  containers  to  carry  loose  materials  to 
another  level, 

d.  Waste  materials,  oil,  and  gas  are  common  materials  transported  by  (pipelines, 
conveycM-  systems). 

(NOTE:  If  the  following  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  t)e  completed.) 

14.  Calculate  gas  mileage  problems.  (Assignment  Sheet  #1) 

15.  Classify  goods,  services,  and  raw  materials  received  and  transported  from  your  com- 
munity. (Assignment  Sheet  #2) 
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ANSWERS  TO  TEST 


1. 

a. 

6 

e. 

9 

b. 

4 

f. 

8 

c. 

7 

g- 

10 

d. 

3 

2. 

a. 

I 

e. 

0 

b. 

F 

f. 

1 

c. 

P 

g- 

p 

d. 

1 

3. 

a,  b, 

d 

4. 

a. 

Water 

b. 

Air 

c. 

Land 

5. 

a. 

Highway 

b. 

Railway 

c. 

Altway 

6.  a.  People  materials 

b.  Any  two  of  the  following:  Bicycles,  motorcycles,  cars,  buses,  trucks 

c.  Driver 

d.  Government 

e.  Taxi  or  limousine 

f.  Any  one  of  the  following:  Tankers,  refrigerated  vans,  f!att)ed  trailers 

7.  a,  b.  d 

8.  a.  Ralls 

b.  Above 

c.  Comnrtercial 

d.  Santa  Fe 

9.  a,  c 

10.  a.  Airways 

b.  Zones,  air  layers 

c.  Airports 

d.  Control  tower 

11.  a.  3 

b.  2 

c.  3 
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ANSWERS  TO  TEST 


12.  a 

13.  a.  Escalators 

b.  Trans-Alaska 

c.  Bucket  conveyors 

d.  Pipelines 

14.-15.     EvaJuated  to  the  satisfaction  of  tfie  instructo.'' 
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